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NO SMOKE! . . 
. « LESS FUEL! 


You can burn anything with one of Gregory and Foster’s Smoke 
Consumers, without any smoke. 





FREE TRIALS GivEwm. 





TEE SMOonEe FRO BLAM soi. VED. 


Adopted by His Majesty’s Government at Woolwich, Enfield, 
and all the leading firms throughout the country. 


GREGORY and FOSTER, 


23, Brookshy Street, London, N. 


DRY YOUR MOULDS 
ON THE FoR. 


Our portable mould drier is a success. 
Great saving in time and handling of 
moulds. Economical in the use of fuel; 
from one to two hours’ time being 
sufficient to dry the majority of moulds. 

















BUILT IN FOUR SIZES. 
WRITE FOR PRICES. 


J. W. & C. J. PHILLIPS, 


23, College E1ill, London, BNGLAND. 
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advancement of the Iron, Steel, 
and Brass Trades of the 
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PUBLISHED MONTHLY, ABOUT THE 48th. 


SUBSCRIPTION TERMS: 
7s. Gd. per annum, post free. 


E invite articles on all subjects 
pertaining to the trade in all its 
branches, which will be paid for. 
MSS. should be written on one side of 
the paper only. Unaccepted MSS. can- 
not be returned unless accompanied by 
a stamped addressed wrapper. The 
correct name and address of writer 
should be written at back of MS. 
All communications for the Editorial 
Depariment to be addressed to the Editor. 
Other communications to the Publisher of 
Tue Founpry TrapE Journal, 
104, Great Russell Street, 
London, W.C. 
Cheques to be made payable to THE 
Founpry PusiisHinc Co., Lrtp., and 
crossed Lonpon, City, anp MIpLANnpD 
Bank. 


All communications respecting Advertise- 
ments to be addressed to 
THE MANAGER, 
ADVERTISEMENT DEPARTMENT, 
104, Great Russell Street, 
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BRITISH FOUNDRYMEN’S 
ASSOCIATION. 


T is gratifying to all who have taken part 
in the agitation to found this associa- 
tion to find the movement making such 

rapid strides. We should, however, like to 
see more support from Scotland and Ire- 
land, and we trust the copies of the circular 
and correspondence which we publish 
below will convince our Scottish and 
Irish readers of the earnestness of the 
executive and induce them to give a hearty 
response in the way of memberships and 
subscriptions. 


To Proprietors, Managing Directors, 
and General Managers of Steel, lron, 
and Brass Foundries. 


There has been formed an Associa- 
tion of Managers, Foremen, and others 
in responsible positions, engaged in or 
in contact with Foundry work or the 
study and manipulation of Metals. 

The lines on which it is suggested to 
carry on the association follow in some 
degree those of the American Foundry- 
men’s association, which has done such 
satisfactory work in the past, and has given 
a great impetus to scientific thought as 
applied to Foundry operations. 

The proceedings of the association will 
be both scientific and practical, and 
it is hoped educational in the best 
sense. 

Papers bearing upon varied aspects of 
the Foundry business will be read 
and discussed. Leading scientists and 
metallurgists, as well as practical men, 
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will be invited to contribute to the useful- 
ness of the meetings. 

Such an interchange of ideas and of 
scientific and practical knowledge cannot 
fail to be of the highest value to those 
engaged practically in the business, and 
through them to those with capital 
invested in this important industry. 

If we are to keep in the front line of 
progress we must leave behind the indif- 
ference to scientific fact and higher 
knowledge which has too long beset us. 

That the industrial future lies with the 
people most highly trained in the arts and 
sciences applicable to practical work, as 
well as in practical work itself, there is no 
manner of doubt. 

The position thus briefly stated is that 
taken by the signatories to this circular 
letter. Should you approve the objects as 
set forth herein they ask you to kindly 
bring to the notice of the managers and 
foremen or other interested persons the 
advantage of belonging to such an asso- 
ciation of Foundrymen, and when the time 
comes to afford facilities for attendance at 
the Convention, if that be possible. 

The signatories desire those whom they 
now address to realise that this is an 
important movement in an upward direc- 
tion, and on the encouragement it receives, 


or the reverse, depends its success or 
failure. 


President : 
Mr. Robert Buchanan, 35, Thornhill- 
road, Handsworth. 
Secretary and Treasurer : 
Mr. F. W. Finch, Kingston House, 
Lansdown-road, Gloucester. 
Commit.ee : 
Mr. C. Morehead, Rugby. 
» F.C, Shaw, Birmingham. 
»» Percy Longmuir, Sheffield. 
» Wm. Vickers, Birmingham. 
»» J. Ellis, Woolston, Hants. 
»» J. G. Stewart, Urmston, Lancs. 
» F. J. Cook, Birmingham. 
» W. Roxburgh, Kilmarnock. 
The Convention will be held annually, 
the place of meeting being changed from 
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year to year. Opportunity will be sough 
to visit representative works inthe districts, 
The sum payable annually for member- 
ship is 7s. 6d., payable in advance. 
Applications for membership to be 
made to Mr. F. W. Finch, Kingston 
House, Lansdown-road, Gloucester. 





To the Editor of Tut Founpry Trapg 
JOURNAL. 

Dear Sir,—I read with pleasure the 
kind remarks from Canny Scot and hope 
to have the pleasure of meeting him at 
Manchester during this year, but should 
be better pleased if he would kindly send 
me his address so that I could send him 
some circulars, as so far I have had only 
two replies from Scotland, and I should 
also like to receive one or two from 
Ireland. 

Will you kindly publish the enclosed 
circular in your next issue, which sets 
forth the objects of the association. 

I am very pleased with the response 
up to the present from the circulars, but 
hope by your next issue we shall be able 
to report better progress. 

In conclusion will you kindly publish 
letter from Professor Turner, of the 
University, Birmingham. Thanking you 
for your assistance, yours etc., 

Wma. Fincu. 

Kingston House, Lansdown Road, 
Gloucester, May 11th, 1904. 

(Copy.) 
“ The University, 
“ Birmingham, 
** May roth, 1904. 

“Dear Mr. Buchanan,—I should have 
no objection to the secretary of the British 
Foundrymen’s Association printing the 
following. 

“TI am very pleased to hear that it is 
proposed to form a British Foundrymen’s 
Association. I have felt for some years 
that such an association was required, and 
shall be glad to do what I can to assist. 

“ With kind regards, 
“ Yours faithfully, 
“THomas TURNER.” 
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Correspondence. 


PRESSURE IN MOULDS. 
To the Editor of Tut Founpry TRADE 
JOURNAL. 


Dear Sir,—I think some thanks are 
due to Mr. Shaw for his able handling of 
the question, and particularly for his last 
extremely lucid and practical letter on 
“ Buoyancy of Cores.” 

In that letter all the points raised are 
amply [proved, whereas Mr. Roxburgh, in 
his reply, neither proves his own state- 
ments nor disproves those of Mr. Shaw 
(this last for an excellent reason). 

To take one or two points in Mr. Rox- 
burgh’s letter, he says: “If a downward 
action set in at the time of metal passing 
over the top surface of a core, and this 
action of force was in proportion to the 
height of the head, it would be within the 
limits of possibility to raise the head 
sufficiently to hold down altogether the 
cores in Figs. 7 and 8.” 

This is not so, because the two forces 
are increased at the same rate, and, being 
different at the start, the one can never 
equal the other. A few simple experi- 
ments in his own water-butt would do 
much to clear Mr. Roxburgh’s mind of 
one or two fallacies therein. 

With regard to Figs. 7 and 8 he says: 
“ Those two figures represent a maximum 
and approximate lifting pressure of 756 lbs., 
and although Fig. 8 is represented as con- 
taining three separate cores, the maximum 
of pressure is the same in both cases.” 
How can this be so, as the bulk of the 
three cores combined is not equal to that 
of the one? 

Many other of his statements might be 
similarly treated did time and space 
permit. 

Mr. Shaw has sought to show that, once 
a core is submerged, any additional head 
will bring about no additional lifting 
pressure, so far as the core itself is con- 
cerned. This is where Mr. Roxburgh 


fails to grasp the facts, or confuses the 
issue. I think Mr. Shaw is to be con- 
gratuiated on his restraint under a 
somewhat acrid, but ineffective criticism. 
W..o. FP. 


To the Editor of Tue Founpry TrabE 
JOURNAL. 

Dear Sir,—I am glad that “ W.R.” 
holds one single opinion coincident with 
mine, particularly as it is on a point which 
will enable me to refute his and support 
my own assertions, using it as a basis. 

This is the point upon which we agree : 
Fluid pressure is the same whether in the 
class-room or in the Foundry, and this being 
so, it brings every man, whether he be 
practical or theoretical, on to the same basis 
of understanding, so, whether tt be in fluid 
metal, cold water, or liquids of any kind, 
it all resolves itself on the question of speci- 
fic gravity, surface content, and vertical 
height. 

The italicised words are from “W. R.’s”’ 
letter, and I agree with him on all the 
points mentioned. 

Further he agrees that “any man with 
a knowledge of hydrostatics should be 
able to deal with the question of fluid 
pressure,” and in consequence is “ sur- 
prised that Mr. Shaw should persistently 
hold to the erroneous belief that there is 
such a thing as down pressure in the 
Foundry.” 

Is not the latter statement singular in 
view of the fact that he agrees with me 
that “ fluid pressure is the same whether 
in tne class-room or in the Foundry,” and 
of the fact that the characteristic of fluids 
is that of transmitting equally in a// direc- 
tions pressures applied at their surfaces ? 

This is no fancy (pedantic, “ W. R.” 
would say) statement of mine, but is a fact 
originally discovered or made known by 
Archimedes, and upheld by Newton, 
Euler, and every other modern philosopher 
since Archimedes, taught in our colleges, 
in the laboratory, and even in the elemen- 
tary school class-room. 
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And yet ‘““W. R.” has the audacity to 
state that “there is no such thing as the 
universal communication of pressure” 
(which he prefixes by the words “ Mr. 
Shaw’s pedantic’’) “in the uses of fluid 
metal in the Foundry.” Why, all our 
hydraulic machinery depends for its action 
upon this very characteristic of fluids. If 
the pressure were never “ downward,” 
then a hydraulic ram of the vertical type 
—a hydraulic hammer, for instance— 
could not act unless the motion of the ram 
were reversed. For a similar reason I 
feel constrained to the belief that the top 
of a core, not to speak of the bottom of a 
mould, is under pressure, even though the 
expression of such belief zs “the most 
protound exhibition of ignorance as to the 
whys and wherefores of fluid pressure 
coming from a man purporting to have a 
knowledge of the universal communica- 
tion of pressure that a person could really 
conceive.” 

Inthe fifth paragraph of his letter“ W. R.” 
states, refuting “the universal communica- 
tion, etc.,” that “ if a downward action set 
in at the time of metal passing over the top 
surface of a core, and this action of force 
was in proportion to the height of head, 
it would be within the limits of possibility 
to raise the head sufficiently high to hold 
down altogether the cores (in Figs. 7 and 
8), thus leaving only the lifting pressure of 
top part to be accounted for.” 

All of which goes to prove that he had 
overlooked the fact which I stated, that 
whatever is added to the height of head 
(owing to Archimedes & Co.’s and my 
pedantic “universal communication of 
pressure ”’), if only the core be considered, 
adds equally both to the pressures upon 
the upward looking and downward looking 
core surfaces, thus causing a balance. It 
is thus that a piece of wood, weighted to 
give it the same specific gravity as water, 
will remain at any depth at which it may 
be placed, having tendency neither to rise 
nor sink. This is a /ac¢ easily proved on 
the part of “W. R.” by a very simple 
experiment. And yet “W. R.” stigmatises 
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my statement as “‘ nonsense which cannot 
be argued further.” 

Now, to come back from the ¢heoretical 
water to the prac/ical fluid metal. Let us 
make a core and load it internally some- 
how to make it weigh, “ bulk for bulk,” 
exactly as fluid iron. Similar to “ wood 
in water ”’ this core will act in fluid metal, 
and no matter whether it be immersed an 
inch below the surface or a foot, it will 
neither sink nor rise. Does “ W. R.” tell 
the reader that if, now, we take an ordinary 
core and by it replace the loaded core, 
that more than the difference in their 
weights (say 3 cwt.) will be required to 
hold it down? In the course of his 
articles, and also in his last letter, he 
gives the necessary weight as 756 lbs., and 
has challenged me to refute it, and also 
persists in the belief that the higher the 
runner the greater the pressure. After my 
explanation above, he mus/ now either 
admit himself in the wrong, or deny the 
truth of the very elementary fact of 
‘‘ universal pressure.” 

If this is not sufficient, iet me call to my 
aid Thos. D. West, practical moulder, 
Foundry foreman, and member of various 
institutes (I note “ W. R.’s”’ subscription to 
his letter, “W. Roxburgh, practical 
moulder’’). Mr. West says: “ After a core 
becomes totally submerged, its lifting power 
cannotbe increased. The difference it would 
require to hold down a core 2 ft. below 
the surface of a body of metal and that 
required to hold it down just 1 in. or so 
below the surface, is practically nothing. 
Any rise in pressure is only attainable 
while the core remains partially immerged. 

. « The lifting pressure of the coreas 
it is submerged is the number of pounds of 
metal its body displaces, minus the weight 
of the core.” 

Here we have Mr. West, practical 
moulder, pitted against Mr. Roxburgh, 
practical moulder, who chides me in no 
very polite words for similar statements. 
Let Mr. W. R. be sure of his facts before 
laying down the law in this manner. 
** Abusing the attorney ’’ by such words and 
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phrases as “ twaddle,” ‘“ exhibition of 
ignorance,” “nonsense,” “unworthy of 
comment,’ shows lack of argumentative 
material. 

Why I should disclose my “ status”’ to 
please “ W. R.” I fail to see clearly the 
reason. Surely there is some liitle wis- 
dom even outside the Foundry walls. 
The moulder is not considered infallible 
in his knowledge of things theoretical in 
Foundry matters—the contrary is often 
the case. 

However, to give “ W.R.” the chance of 
replying to the above, I beg to subscribe 
myself, 

Francis W. SHaw, 
Engineer (late Ironfounder), 
Member of the Committee of the British 
Foundrymen’s Association. 

23, Brunswick Road, 

Handsworth, Birmingham. 


QUERIES. 


This department of the JOURNAL undertakes 
the answering of queries in the following 
branches: Blast Furnace Practice, Basic (steel 
making) Processes, Cast-iron, Malleable Cast- 
iron, Steel, Brass, Bronze, &c., by eminent 
authorities in each branch. When necessary, 
the aid of chemical analyses, mechanical testings, 
micrographic, or microscopic examinations will 
be invoked. 

The queries will appear repeatedly till 
answered. No charge is made to readers for 
answers, except where chemical, mechanical, or 
micrographic analyses are necessary, in which 
case the actual fee paid by us will be charged. 

There are many other queries outside the scope 
above referred to which reach us at various 
times which we trust our readers will afford us 
assistance in answering. 

Communications should be addressed to the 
“Editor, THe Founpry TraDE JOURNAL, 104, 
Great Russell Street, London, W.C.,” and 
marked outside “Queries,” and must be 
accompanied by the correct name and address of 
the querist, uot for publication, but as a 
guarantee of good faith, which will be treated 
with strict confidence. 


Brass Liner.—Being an _ interested 
party in this job, and as failure to 
get a good casting occurred two or three 
times, I have thought, by bringing it 


before your readers, there might be infor- 
mation forthcoming for all concerned in 
this class of work. 

Not being a brass moulder myself, I 
can only deal with the surface of things, 
and hope fora bit of give and take from 
all who may feel inclined to do so, and 
from what has been already given by your 
practical readers, I think your journal has 
improved by throwing its pages open for 
the discussion of practical questions such 
as “bad castings” or anything that is of 
interest in either shop or Foundry con- 
nected with the trade. 

The casting in question when polished 
was more or less speckled with small 
black holes, say, in size from a pin point 
to about three-sixteenths of an inch, and 
of irregular dimensions which became 
aggravated by grouping themselves in 
several places from top to bottom in zig-zag 
fashion—this, of course, condemned the 
casting. Some blamed it on the mixture 
of metal, others blamed it on the coke, 
and, as might be expected, the core 
and cope had their share of attention also. 

All agreed that it was dirt, but as to 
where it came from remains as yet a 
puzzle. If any of your readers would give 
us their opinion so as to assist us in 
future I shall feel obliged, and thus enable 
us to produce our work as near as possible 
with a first cast in this the age of keen 
competition. Wishing the journal the 
success it so richly deserves, I enclose my 
card and remain, yours very truly, 

30th March, 1904. SUBSCRIBER. 


Cupola Charges.—I have read a great 
deal in your paper about successful work- 
ing of cupolas. I have been trying for 
some time to get the best results of ratio 
of iron to fuel for light castings; at the 
present time we are melting 10 ton x 8 cwt. 
to 10 ton x 12 cwt. per day to 17 cwt. of 
coke, ratio about 12 x 1,1 believe; of 
course, this includes bed as well, which is 
64 cwt. I should be glad to know of any- 
one who has had better . results. 

ForEmMAN MouLpEr. 
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PORTRAITS OF PIONEERS. 
V.—GEorGE Parry. 

HE blast furnace is admittedly the 
most compact and efficient plant 
for economically dealing with large 

quantities of material to be found in the 
whole range of manufacture. At certain 
periods much activity was displayed in its 
development. James Watts’s improve- 


ment of the steam-engine gave an impetus 





Mr. GEorGE Parry 


to blowing-engines and to other mechanical 
contrivances in connection with the blast 
furnace. About the middle of the last 
century another period of activity followed 
the introduction of the hot blast. 

Amongst the men of that time who 
were foremost in quietly investigating and 
introducing improvements one of the most 
notable was George Parry. 

Parry was born at Ebbw Vale, near 
Newport, Monmouthshire, in 1813, and 
had his schooling at Newport and Aber- 
gavenny. He left his school early to help 
in the retail grocery business carried on 
by his father. That line of life was not 
congenial; Parry was fond of reading, 
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and many a time did his people chide 
him for his “idle and profitless studies.” 
The educational facilities of his time were 
few, and the roads in his district were 
bad, but these drawbacks did not daunt 
Parry, who contrived to acquire much of 
what was then known of some of the 
sciences. He studied geology and 
chemistry, and analysed the ores, coals 
&c., of his neighbourhood. He also 
became a good mechanician. 

In 1848 he was appointed metallurgist 
and consulting chemist at the well-known 
Ebbw Vale Ironworks, and his chemical 
and mechanical skill were brought to bear 
on the metallurgical problems of the 
period. 

His best-known work in connection 
with blast-furnace practice was his inven- 
tion of the “cup and cone,” a most 
notable and useful contrivance, by which 
the materials charged into the furnace are 
evenly distributed, and which at the same 
time prevents the undue escape of gases 
from the furnace top. These gases are 
valuable, and are fully utilised nowadays. 
Prior to Parry’s time they were allowed to 
go to waste. The arrangements he made, 
for the judicious admission of air blast, 
and the attention he paid to the internal 
shape of the blast furnace, all tended to 
smooth working and economy. On some 
blast furnaces a double cap and cone may 
be seen at work. To this day Parry’s cup 
and cone remains the best type of a blast 
furnace charging arrangement, and even 
in the latest improvements it is embodied. 

His many attempts to hasten the pud- 
dling process, and to preduce by it a 
superior wrought iron, were highly success- 
ful. They included purifying by steam and 
by air, and some of his methods were con- 
tinued until refined iron ceased to be made. 

Possessed of great powers of mental 
concentration, and painstaking in a 
remarkable degree, he worked so as- 
siduously that he undermined his health. 
He died early in 1873, leaving behind him 
a magnificent record of good work accom- 
plished. Watrer Macrartang, F.I1.C. 
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PRESENTATION OF A SPECIAL 

CARNEGIE MEDAL. 

SPECIAL silver medal was awarded 
A to Mr. Percy Longmuir by the Iron 

and Steel Institute in appreciation 
of the research carried out by him with 
his renewed grant, and was presented to 
him at the annual meeting of the Institute 
on May sth. 

Mr. Longmuir received the Carnegie 
Research Scholarship in 1902, which was 
renewed in 1903. 

Mr. Percy Longmuir, who served an 
apprenticeship in Sheffield to the iron, 
steel, and brass-founding industries, was 
trained as a metallurgist under Professor 
Armold, of University College, Sheffield. 
He had considerable experience in both 
Scottish and English Foundries, and has 
also made a study of American and Con- 
tinental practice, his efforts being chiefly 
directed to the metallurgical side of Foun- 
dry work, including the production of 
special alloys. He has contributed many 
articles of a metallurgical character to 
Tue Founpry TRapE JouRnat and vari- 
ous British and American technical jour- 
nals. For the past two jears he has been 
engaged in research work as a Carnegie 
scholar of the Iron and Steel Institute, 
the first part of this work being published 
in May, 1903, whilst the second portion is 
submitted to the present meeting. He 
has recently been appointed Junior Assis- 
tant in the metallurgical division of the 
National Physical Laboratory. 

In presenting the medal the President 
(Mr. Carnegie) addressing the recipient 
said: The Council have considered you 
worthy of the special medal, which is a 
mark of .distinction. You are one of 
those engaged in discovering the mysteries 
of steel (I believe that is what Mr. Stead 
called it), and you have made some rare 
discoveries. The Institute thinks so highly 
of them that they have thought fit to 
present a special medal to you. Some 
day the colour of the medal will be slightly 
different, but I do not think that the 
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success will be more brilliant, because 
this will be a special medal, whereas the 
other is one that comes in its natural 
course. I agree with the recipient of the 


- Bessemer Medal (Mr. Hadfield), that it 


would be wonderfully fine if we had some 
of the original material of the Bessemer 
converter. That is too late. You re- 
member in Shakespeare when Bassanio 














Mr. Percy Lonemurr. 


had to choose the caskets, and he saw 
gold, and said, “ Oh, slave of thousands,” 
and rejected the gold. Then he rejected 
the silver; and then he came to the dull 
leaden colour, somewhat resembling this 
medal, and in that casket he found the 
priceless gem of which he was in search. 


I trust it will be so with you. At all events, 
it is a special medal, and you have been 
considered by the unanimous vote of the 
Council worthy of it. We give it to you 
predicting for you, sir, a great career in 
the future. You have begun well, and a 
good beginning is half the battle. 
Mr. Longmuir : I thank you. 
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BURNING CASTINGS. 
By J. A. PHILtips. 


HERE are many castings condemned 
and consigned to the scrap heap 

that might with a little trouble and 
expense be rescued and made as service- 


able as the best castings are by burning 
a piece on or into the defective place, 
This systera of burning does not meet with 
general approval, especially by overseers 
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who do not quite understand the peculiar 
habits of castings while and after burning. 

Some people think that castings must 
deteriorate after going through the 
process of burning. Well, perhaps this 
may be right in some cases, when the 
casting is of difficult formation and the 
thickness of metal badly proportioned ; 
but even in such circumstances it is worth 
while to try to save the casting by burning 
than to throw it on the scrap heap without 
a trial. Why, the experience gained by 
such trials is invaluable, even if success 
does not crown the effort. 

The accompanying sketch (Fig. I.) 
shows the front of a gas exhauster of 
about 26 cwt, andcost £6 1os. for labour 
in the Foundry, besides £6 for machining, 
after which a corner was broken off acci- 
dentally, as shown at A, Figs. I. and II. 
The works manager (was a fitter, or had 
been, and did not know much about 
Foundry work) condemned the casting and 
had it sent back to the Foundry to be 
broken up for scrap; but the foreman 
moulder was to be counted with, and, 
being of a never-say-die disposition, 
decided to try to burn a corner on. 

He had loam cakes made to fit the 
broken flange, then he put the casting in 
the stove and kept the fire going all night, 
so warming the casting gradually and 
thoroughly. In the afternoon it was taken 
out of the stove and put in the floor, and 
a fire built round the broken flange; 
special attention was paid to it so as to get 
it red hot, then all the fire was moved 
from the flange, the cakes fitted up and 
well rammed with sand, then backed up 
with weights, the loam cake B having a 
hole at the bottom, so that when the 
molten metal was poured in at C it would 
rush down over the broken part and out at 
D, until the solid metal at the flange 
became fused: then no more molten 


metal was poured in until the hole at D 
was stopped up with a plug of loam cake; 
then good, hot, soft metal was run in, to 
about 14 in. above the casting, to give 
pressure and to allow the dirt to float ; then 
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a shovelful of blacking was put on top to 
keep the cold air off. The casting was 
then covered with hot scrap iron and sand, 
and not moved for two days, which gave 
plenty of time for cooling slowly, when the 
casting was taken out and cleaned, the 
head machined off and the flange faced 
up, there was very little indication of the 
casting having been broken or burnt. 





PRACTICAL FOUNDING. 


““Castinc Pump Prrrs.” 
Witua Hints To Younc DRAUGHTSMEN. 





By W. R. 
(ALL RIGHTS RESERVED.) 

T* the January issue of the Zngineer, 
1896, there appeared an article under 
the above title, which was illustrated 

by eight separate figures, and, although 
somewhat summarised with regard to 
moulding, probably what follows here may 
be more interesting from an engineering 
point of view, and it is for such as are 
outside of Foundry practice that this short 
article is specially intended. 

It is too true that many excellent 
draughtsmen know not the most elemen- 
tary parts about moulding. Of course, 
that is their misfortune, caused, in most 
cases, by circumstances over which they 
had no control. And in how many 
instances do we find men of the profes- 
sion, with large experience and worthily 
holding first-class appointments, who have 
never been in touch with a Foundry at 
all. 

Therefore, in view of this fact, and the 
circumstances relating thereto, I have 
resolved rewriting, in an amended form, 
that which appeared in the journal referred 
to, in expectation that it may be of special 
interest and practical value, for many 
young men thus engaged. 

It has come within the writer's experi- 
ence to explain to young men the modus 
operandi of moulding many things, but 
nothing seemed to be more difficult of 
comprehension with them, than the 








172 THE FOUNDRY TRADE JOURNAL. 





moulding and casting of a pipe. All 
seemed to grasp easily the outside, or 
formation of cope, but the difficulty of 
making the core, which forms the hole, 
as they put it, or internal diameter, seemed 
to be the stumbling block to all. Indeed 
the most comica) incident of the kind in 
my experience, was that of a young man 
of high-class mechanical attainments, 
while passing through a Foundry and 
seeing a few odd pipes in course of finish- 
ing and, of course, with their top parts 
exposed, enquired if it was customary to 
cast pipes in halves, and thereafter “‘ stick ” 
or bolt them together. So much for 
superior intelligence, but let there be pity 
for such an exhibition of Foundry practice, 
from a class who not infrequently deplore 
“the appalling ignorance of the moulder.” 

Fig, 10 shows everything in position 
previous to casting. As will be seen, A 
is the riser basin, B the pouring basin, C 
the core bar and core complete, D the 
mould as formed in moulding box. With 
such a view it will readily be coneeded 
that not much more need be added by 
way of explanation, in so far as moulding 
a pipe on jobbing lines is concerned. 
Because to the practical moulder there is 
but little to give, and to the non-practical 
presumably it would be less interesting to 
narrate how a pump pipe is moulded, 
further than to say that it is a drysand 
mould that Fig. 10 is intended to 
represent. 

The question may be asked, could it 
not be’ cast in greensand? The answer 
to this is an affirmative one. Although to 
mould pump pipes in greensand is not a 
desirable thing to do, still, if circumstances 
compel one to do so, it cannot be done 
unless at greater cost when compared 
with drysand moulding of this class of 
work. 

Many have just the one idea of classing 
and pricing castings, as, according to their 
standard, loam is the most costly, drysand 
comes next, and greensand is the cheapest 
of all. 

This, although the most popular way of 





looking at prices, does not hold good in 
every case, therefore pump pipes is an 
exception to this rule. And no person, 
generally speaking, can satisfactorily cast 
pump pipes to pay in open market com- 
petition, or give general satisfaction to all 
concerned, unless by drysand or loam 
moulding, which may be resorted to by 
streakling or sweeping, the latter, in ‘the 
same boxes as the drysand ones, when a 
pattern is not procurable. 

As is generally known, the core is made 
up of two “coats,” the first composed of 
straw rope and “black loam,” which is 
just a mortar of clay and black sand in 
suitable proportions, rubbed on to the 
straw rope, and callipered to the size 
wanted. This, being dried in the oven or 
stove, is then taken therefrom, put on to 
the trestles again, and receives the second 
coat of loam made from river sand, which 
must only have a slight proportion of clay, 
otherwise mischief will follow. The core 
being now finished to the size wanted, is 
again run into the oven, dried, and, being 
blackwashed, is ready for use. This is 
somewhat summarised, but a study of 
Fig. 10 may convey, to those outside of 
Foundry practice at least, some of the 
information wanted. 

PosiTIon or CAsTING. 

Again, in referring to Fig. 10, it will be 
noticed that it shows the horizontal posi- 
tion of casting. Some may suppose this 
to be a mistake ; but, instead of this being 
so, it can be proven to have its disadvan- 
tages over the declivity position, which 
some engineers maintain to be the ideal 
way of casting pump pipes. 

Fig. 11 is but a skeleton sketch intended 
to show “declivity” in casting to be 
something like the angle of 45 degs., 
which undoubtedly is the most popular 
position of casting. But although this be 
the case, the losses through “ cold-shut ” 
are much in excess of any other position, 
and the strange thing about it is that 
cold-shut is more liable to be at the 
bottom end in the region of the arrow, 
Fig. 11, than any other part of the 
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thus give greater security for its ultimate 


casting. This maybe surprising to many, 
test hydraulically. 


because of the fact of the bottom end 






































We might at this juncture make a slight 
hat “cold-shut” 


having the greatest pressure, we naturally 


expect this part to be more dense, and digression and explain w 
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really is. Briefly put, it means a meeting 
of metal in a mould from either point of 
the compass, with a covering of the oxide 
of iron floating in front, and wherever a 
meeting of oxide-laden metal takes place, 
and although hugging each other, so to 
speak, with an unlimited pressure behind, 
nay more, even should the location of such 
a meeting of metal change, and the oxide 
of iron be not destroyed, fusion, or assimi- 
lation by fluidity is impossible, with the 
result that the metal is here divided as 
distinctly for all practical purposes, as it 
is possible for it to be. 

Obviously, those defective parts can have 
no affinity to each other, neither are they 
seen on the surface, but when broken up, 
“ cold-shut’ in metal is as prominent as 
a knot is in a piece of wood. “Cold- 
shut’’ and “ cold-shot,” although synony- 
mous in Foundry practice, and are the 
same in effect also, are due to different 
causes not necessary at present to mention. 

But to return to Fig. 11, and trace with 
the mind’s eye the fluid metal poured into 
the basin, and the distance it has to run 
before it reaches the bottom flange, it 
will be seen that this cannot be done 
without an accumulation of the oxide of 
iron or kish and dirt gathered on the way 
thither. This admitted, Fig. 11 is lined to 
illustrate, as well as may be, the effect 
produced as the metal rises in the mould 
at time of pouring. Special note may be 
taken of the greatest oxide line, as it is at 
this point that the greatest evil is created, 
by this mischievous element in metal, 
which is the cause of many defects in all 
classes of castings. This is seldom seen 
to the naked eye, and where no pressure 
or strain is involved, generally speaking, 
can do but little harm. 

While it would not be good taste to 
narrate one’s experience relative to the 
failures and losses of ourselves and others, 
still, it is from such that the best, and in 
many cases the never-to-be-forgotten, 
lessons are got. Hence it is from this 
standpoint that we would prefer this article 
to be judged, and the only way to avoid 


THE FOUNDRY TRADE JOURNAL. 






“‘cold-shut’’ on the declivity position of 
casting pump pipes (or similar piping) is 
to cast with the softest of iron and at a 
milky-white heat, even with this way of 
it you never can be sure of success, 
Because not infrequently the kish gets 
caught in the “joint,” and if it remains 
here a “cold-shut” in a greater or less 
degree inevitably follows. But, after all, 
were the trouble of declivity casting not 
as depicted, this position, I hold, is the 
most favourable way of pouring, and where 
circumstances favour no other position, 
see to it that they be cast with soft iron as 
mentioned, whose fusible contents are 
high, and at as great a heat as shall suit all 
points in connection with the job. 

But should Fig. 10 be adopted, there is 
little or no danger from oxidisation, which 
means no “ cold-shut,”’ as the oxide which 
is floating on the surface rises on both 
sides of the core alike, and meets at the 
top, right in touch with the pouring gates 
B; itis here cut up and destroyed, and 
become assimilated with the hottest of the 
metal. But should any of it have per- 
chance escaped assimilation, there is 
every likelihood of it finding its way into 
the riser basin A, which doubtless receives 
much, if not the entire dirt, which other- 
wise would have become incorporated 
with the metal right along the highest part 
of the mould. Some may imagine there 
is great risk of the core scabbing by cast- 
ing, as shown at Fig. 11; but the writer 
has not found it so. Given good loam 
and a thoroughly dried core, made by a 
good coremaker, success is practically 
assured. 





Clayton & Shuttleworth, of the 
Stamp End Works, Lincoln, purchased 
land some time ago at Floridsdorf, near 
Vienna, on which to build new works for 
their Austro-Hungarian businesss.. Mr. 
Alfred Shuttleworth has now offered to 
lend the company, at 45 per cent., what- 
ever is required to enable them to proceed 
at once with the erection of new works, 
purchase of plant, &c. 
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NOTES ON THE PHYSICS OF CAST-IRON. 


Transactions of the American Institute of Mining Engineers (Atlantic City Meeting, February, 1994). 
By Ricnuarp Motupenkce, New York City. 


N crowding the recent mass of work 
| on the physics of cast-iron into the 
compass of a short review, I cannot do 
better than follow the lines of Mr. W. 
R. Webster’s suggestion made at the 
Florida meeting of the Institute, March, 
1895. The classification of the proper-. 
ties of the metal, and the influences to 
which it is subjected during the various 
processes it undergoes, is quite complete, 
and as Mr. Webster gives it again in 
full in another paper before this meet- 
ing, a simple reference to it now will 
be sufficient. 


I—Correspondence between Chemical 
Composition and Melting Point, 
Fluidity, Shrinkage, Fracture, 
Chill, Micro-Structure, and other 
Physical Properties. 


Melting Point.—The melting point of 
cast-iron had long been a subject of 
controversy among foundrymen. They 
knew that a hard iron melted faster 
than a soft one, but this effect was occa- 
sionally disputed, and the reasons given 
were unsatisfactory, but could not be 
well controverted. It was my good 
fortune to take the actual melting tem- 
peratures of some seventy pig-irons and 
castings, the Le Chatelier pyrometer, 
suitably protected, being introduced 
into the interior, and the iron melted off 
in a specially constructed cupola. The 
irons had been previously analysed by 
taking the borings at the point of the 
introduction of the thermo-couple. The 
results show a regularly ascending scale 
of melting temperatures as the amount 
of combined carbon decreased—that is. 
perfect white iron melted at the lowest 
temperature, and grey iron containing 
hardly a sign of carbon in combination 
resisted the melting heat the longest. 
This effect means that a 4 per cent. 
steel, if we may call a white iron thus, 
which has no graphite in admixture, 


melted faster than, say, a 0.10-carbon 
steel with nearly 4 per cent. graphite 
mechanically intermixed, or grey iron. 
This conclusion seems natural in the 
light of our knowledge of steel, and, 
indeed, it- seems to have settled the 
matter effectually. 

Fluidity.—The fluidity of a cast-iron 
is known to depend in some measure 
upon the phcsphorus-content, yet little 
has been done in this field, the experi- 
ence apparently having been accepted 
without question. It were well if a 
series of experiments could be made to 
confirm the assumption, which might 
throw additional light on the subject of 
value in other directions. Oxidation 
has an important bearing on the fluidity 
of the metal, and a bath of highly 
oxidised metal loses its fluidity so 
rapidly by the lowering of the tem- 
perature resulting from tapping and 
carrying, that the ladles “skull” and 
the moulds are short-poured ; an effect 
entirely independent from the phos- 
phorus-content of the metal, be it high 
or low. 

Shrinkage and Contraction.—On the 
question of contraction, and its rela- 
tion to the chemical composition, no 
general law can be laid down. A dead 
white iron is supposed to contract a 
little over 0.25 in. to the foot; a dead 
grey iron a little under 0.125 in. to the 
foct. Between these two typical 
extremes in cast-iron there is a large 
series of commercial products in which 
the amount of contraction shades from 
one to the other. Unfortunately for 
methods of measuring contraction and 
judging the composition therefrom, the 
casting temperature plays sad havoc 
with the results. A hot iron always 
has a greater contraction that if the 
metal were held in the ladle for some 
time before pouring. Just why this is 
the case has not been definitely settled. 

B 
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The distinction between contraction and 
shrinkage should be noted. These terms 
are invariably confounded by the grey 
iron founder. Shrinkage takes place 
at the moment of set, the metal 
becoming spongy. Contraction takes 
place after the moment of set, the red- 
hot casting slowly contracting as it 
cools. 

Fracture.—The fracture of an iron is 
directly related to its chemical com- 
position ; yet it is no criterion of what 
the iron will b> after remelting and 
casting under normal conditions. The 
furnaceman, who gets more money for 
the large-grained, black, open-fractured 
iron than for the close and light grey 
variety, naturally wants to make only 
the former, hence all kinds of methods 
are adopted to achieve this result. Look 
over the metal yard of a Foundry and 
note the heavy sections that pig-iron 
has come to assume. Also the signs of 
the sand which has been thrown on the 
molten metal in order to retard the 
The machine-cast 


cooling of the cast. 
pig-iron, which is now beginning to find 
its way more and more into the Foundry. 
has helped to remove the last vestige 
of prejudice concerning the fracture- 
question from the otherwise enlightened 


founder. But long before this machine- 
cast metal was sold to the founder in 
large quantities he had come to realise 
that the chemical specification alone 
was the best safeguard. To-day the 
founder who buys by grade, and 
demands a given fracture gets his 
material, having the desired appear- 
ance, but with it, in addition, a nice 
assortment of compositions which would 
soon bring him to grief were it not for 
the custom to keep a lot of irons always 
at hand and in the mixture. The 
founder who knows, in the meantime, 
gets the pick of the market. 
Chill—The hotter the iron is cast, 
the deeper will be the chill. Unques- 
tionably the proportion of combined 
carbon left in a casting is at the bottom 


of this phenomenon, but why the deeper 
chill should go with the hotter iron, 
when exactly the opposite is expected, 
is a question still unanswered. 

II. 1. Cupola-Mixture. — For the 
cupola-mixture, and for that matter 
the furnace-mixture also, the addition 
of steel-scrap has done much to improve 
the quality of the castings made in this 
way. It remains cast-iron just the 
same, but the total carbon has been 
lowered considerably, which, with a 
practically constant combined-carbon 
content, means the reduction of the 
graphite separated out, or, in other 
words, fewer planes of weakness in the 
metal. The fracture becomes lighter, 
as a consequence, and the contraction 
greater. If good results are wanted, 
about 25 per cent. of steel-scrap is the 
maximum proportion allowable in the 
cupola. Above this quantity great 
irregularity in the product is observed. 
For furnace-work, up to 30 per cent. can 
be used; but even here the effect of 
oxidation becomes quite marked, shrink- 
age in the interior of the casting too 
pronounced, residual strain serious, and 
the moulding-losses too much to permit. 
Nevertheless, the moderate use of steel 
is a good thing in the Foundry, and 
should be encouraged. 

When oxidised material is charged, 
that is to say, burnt iron grate-bars, 
salamanders, and the like, and, to a 
lesser extent, rusty material, the pro- 
duct will always be bad and were better 
left alone and put into sash weights. 
Scrap, very rusty, is not detrimental if 
some silico-spiegel or ferromanganese is 
charged with the heat. In the absence 
of which, however, plenty of limestone 
and a little fluor-spar to promote 
fluidity will be beneficial. 

II. 2. Manner of Melting in the 
Foundry.—Although the modern high- 
pressure production tends to injure the 
metal, blast pressures are climbing, and 
coke is sacrificed to save time, not so 
much in order to crowd the pouring to 
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the end of the day for convenience, but 
because labour exactions have made it 
necessary to take away from the men 
as much as possible any excuse for loaf- 
ing, very little moulding being done 
after the iron begins to run. As our 
pig-irons are not any too good to start 
with, and the melting processes of the 
Foundry, if anything, injure them still 
further, a change to conditions which 
would allow the iron to melt slowly, and 
be tapped out periodically during the 
day, would be welcomed. In those 
cases where the casting is continuous, 
greater pains can be taken with the 
charging, fluxing, etc., and possibly in 
the future the iron may be tapped into 
a mixing ladle as fast as melted and 
thence taken to the moulds. In this 
way the iron would not remain in con- 
tact with the fuel very long, and would 
have better properties. The European 


method is to be commended in this 
respect. 
The effect of melting upon the 


physical structure of the iron is fairly 
well marked in its subsequent manipu- 
lation in the machine shop. Good hot 
iron in the cupola will not take up as 
much sulphur as will a cold heat. 
Hence, a difference in the structure is 
quickly noticed in planing-up a casting. 
In general foundry-work it is good 
practice to melt very hot, and to hold 
the iron until cool enough to cast safely. 
For special work this will not always 
hold true, as will be shown later. 

With a large heat poor slagging-out 
means dirty iron. At first it does not 
matter, but after 10 tons or more have 
been melted the slag begins to be 
troublesome. It is better, therefore, to 
provide a slag-spout and to use it. The 
result will quickly be noted by a re- 
duced scrap-pile in the trimming-room. 
Nothing is paid back so disagreeably as 
carelessness on the charging platform. 

The melting process naturally has an 
effect on the composition. Manganese 
and silicon are burned out to some 


extent, sulphur is unfortunately in- 
creased, and the total carbon in the 
charge will be increased or diminished 
according to circumstances. There is 
a tendency to hold a saturation point 
fixed by the percentage of silicon 
present. If the total carbon is below 
this, it will be increased; if above, it 
may be diminished. In general, the 
less the silicon, the more the tendency 
of the metal to take up carbon. 

II. 3. Casting Temperature.—The 
casting temperature is a very important 
item, for the reason that, while one class 
of work requires very cold iron, another 
must have it “ piping hot.” It becomes 
really a question of surface excellence 
for the casting to be poured. In one 
case good chilling effects must be 
obtained, together with absence of the 
slightest pin-holes, as, for instance, in 
the chilled roll, where the metal should 
be cast as hot as the chills can bear it 
without fusing. In another case it may 
be necessary to have some machining 
done; in this case the metal is poured 
cold, in order not to burn the sand of 
the mould to the casting. To return to 
the chilled roll, if this be cast with 
metal too cold, the casting sets too 
quickly, and the enormous casting- 
strains produced in the rim from its 
contraction upon a solidified interior 
always means trouble. Take the co- 
efficient of expansion of white iron and 
note just how many inches this makes 
on a roll 36 in. in diameter cooled from 
about 2,000° F. to ordinary tempera- 
tures. The inches thus lost in the 
circumference must be taken up by a 
suitable stretch in the metal there, and 
in the case of a cold pour a rupture along 
the whole face of the casting will result 
If, on the other hand, the roll be cast 
with very hot metal, the rim is at once 
chilled and set, while the interior is 
still molten; and by the time the 
interior sets the solid rim has shrunk 
to some extent, and at least is suffi- 
ciently strong to withstand the internal 


B2 





178 THE FOUNDRY TRADE JOURNAL, 


resistance to final contraction without 
tearing apart. 

II. 5. Size and Form of Casting.— 
The thickness of the iron in a casting 
bears a direct relation to the rate of 
cooling, and consequently on _ its 
physical structure, as already explained. 
Therefore (in making mixtures) it is 
necessary to keep in mind the thin parts 
as well as the thick. Thus a heavy 
dynamo-frame, for which a mixture con- 
taining 1.75 per cent. silicon would be 
just right, may have a small, thin 
bracket which requires machining. The 
silicon therefore must be raised to 2.15 
per cent. in order to accommodate this 
part of the proper composition, other- 
wise the machine-shop work may cost 
more than the additional price paid for 
the softer iron. 


II. 6. Kind of Mould, etc.—The 


mould itself also has an effect, loam and 
dry-sand methods allowing hotter iron 
to be used with good surface results in 
those cases in which green sand would 


give a badly scabbed or skin-hardened 
casting. With a very heavy body the 
effect is not so marked, for the reason 
that there is a subsequent annealing 
proceeding from within outward. 

II.: 8. Manner and Temperature of 
Annealing.—The annealing of castings 
is a study by itself, of which we have 
still much to learn. The process consists 
in heating the material to be annealed 
to a high temperature and then slowly 
cooling it. Where the sulphur-content 
is fairly low, and the edges of small 
castings are too hard for rapid machin- 
ing, annealing them will be beneficial. 
With higher sulphur it often becomes a 
question solely of scrapping the lot. 
Between the annealing process applied 
to malleable castings on the one hand, 
and grey iron on the other, undoubtedly 
the special form of free carbon, known 
as temper carbon, will be found to play 
an important part also in the grey iron 
end of the Foundty industry. 

If. 9. Additions of Nickel or Alu- 


minium.—The use of aluminium in the 
Foundry is becoming more limited than 
it was, for the reason that it has been 
found to be injurious to the harder 
irons; that is, for hard irons the re- 
markable property possessed by the 
light metal of throwing out the 
graphite militates against its useful- 
ness. For the soft varieties of iron, a 
small quantity of aluminium, added 
when gases are feared, is very good, 
but, as above mentioned, proper pre- 
cautions in melting should make the 
need of this addition unnecessary. On 
the other hand, the use of titanium- 
iron alloys is to be commended, because 
the titanium reacts directly with any 
oxygen or nitrogen present in solution, 
and, as a consequence, a purification 
takes places which cannot be over- 
valued. Increasing the strength of an 
iron 20 per cent., without remaining 
behind as an integral part of the metal, 
seems to be the function of this new 
candidate for Foundry favours. With 
regard to the addition of other metals, 
such as nickel, cobalt, etc., but little 
is heard about them in the Foundry. 
These metals, or their alloys, are too 
expensive, and consequently it is more 
profitable to use steel castings for 
material of a strength greater than that 
of cast-iron. 

III. Segregation.—The subject of 
segregation in cast-iron is one which 
could well be studied more fully. Apart 
from the formation of graphite, which 
can be considered a sort of distributed 
segregation, we know very little of the 
peculiarities of iron phosphide, and 
still less of iron sulphide, so far as their 
tendencies to segregate are concerned. 
On account of the lower melting point 
of iron phosphide, globules of iron are 
occasionally found with a higher phos- 
phorus-content than the rest of the 
metal, which have been pushed out of 
the main body, or have entered into the 
blow-holes in the interior of the cast- 
ing. By far the most important sub- 
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ject for study is the segregation of the 
sulphides, and in this field the micro- 
scope will eventually prove itself most 
valuable. Up to the present time this 
indispensable adjunct to the laboratory 
has done little for cast-iron, partly be 
cause the methods of determining con- 
stituents other than carbon are prac- 
tically wanting, and also because our 
steel experts know very little of cast- 
iron from actual practice. 

IV. Blow-Holes.—With good mould- 
ing, good iron, and good melting, blow- 
holes should not exist, and, generally 
speaking, they result from errors of 
manipulation. Where the sand has 
been rammed too hard, or the venting is 
imperfect, air is often imprisoned and 
sent about in bubbles, usually covered 
over by a skin of iron. If a rather 
large blow-hole exists near the sur- 
face the iron can often be “ burned on ” 
and the casting saved. The blow-holes 
to be feared are the small gas-pockets, 
such as those appearing on the surface 
of a chilled roll, practically pin-head in 
size, but nevertheless sufficient to con- 
demn the work. In this case the metal 
is oxidised to an extent that gas is 
liberated at the moment of set, and be- 
comes imprisoned very near the surface, 
often causing disastrous results. The 
trouble with blow-holes is usually con- 
fined to the low-silicon range of cast- 
irons, and were it not for the fact that 
the addition of aluminium promotes 
the formation of graphite, this metal 
would form a valuable corrective. We 
must look to the future for relief, pos- 
sible with ferro-titanium alloys, or the 
ferro-compounds of such metals as mag- 
nesium. If a large furnace heat gives 
indications of being heavily charged 
with oxides ; the only safe way to act is 
to add plenty of ferro-silicon, rabble 
thoroughly, and cast all of the metal 
into pigs, which can be subsequently 
fed into the regular mixture in small 
amounts until the supply of this un- 
welcome metal is used up. The future 


of our studies along the lines indicated 
above seems to lie in the devising of 
methods to control the chemical com- 
position of cast-iron in cupola and fur- 
nace, irrespective of the nature of the 
pig and scrap charged. Thus we should 
be able to eliminate sulphur, and _ per- 
haps phosphorus, at will. We should 
also be able to remove the last traces 
of oxidation, which has been due either 
to the blast-furnace or to the cupola- 
furnace at some previous smelting. 
With those desiderata the field for the 
maker of Foundry pig-iron will be 
greatly broadened, and many an iron 
ore, now unsaleable, would find its way 
into the market, to the lasting benefit of 
the world’s mineral resources. 


BRITISH IMPROVEMENTS IN 
IRON AND STEEL MAKING. 


A Lecture by Mr. Walter Macfarlane, F.I.C., 
before the West of Scotland Iron and 
Steel Institute, 

(Concluded from page 138.) 


ND now let us look at some 
developments, although time will 
only allow us to glance at a few. At 
Sheepbridge works, Derbyshire, engines 
working entirely on blast-furnace gas 
provide power which is distributed all 
over the works, including a large pipe 
foundry. The Clay Cross Company has 
also blast-furnace gas engine power. Iu 
another Midland works there are three 
beautiful engines worked by gas from 
the blast furnaces. I ought to have 
remarked that the first gas engine run 
by blast-furnace gas was at the Wishaw 
works, under the management of our 
first president, Mr. James Riley. Our 
present president has, however, men- 
tioned that important fact in his presi- 
dential address, and has also dealt with 
the immense importance of ammonia 
recovery to the local trade. 


The Germans have built larger 
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engines than we have; but it is an open 
question whether one large gas engine 
or two or three moderate- sized ones is 
the better arrangement. A leading firm 
on the East Coast of England, and a 
leading firm in the West of Scotland, 
have each secured the exclusive British 
rights of certain German patents. Thus, 
I think, we are likely to have here the 
very best that can be had in regard to 
gas engines worked by blast-furnace 
gases. The Tingley Company (York- 
shire) own a 250 h.-p. engine which is 
run by scrubbed surplus gas from some 
of their patent coke ovens, and we are 
likely to use more and more patent 
oven coke. At present we stand thus— 
The Germans make about 40 per cent. 
of their coke in patent ovens; we in 
this country make about 20 per cent., 
and the Americans about 5 per cent. 
The gases are scrubbed for the recovery 
of the chemicals which they contain, 
and, after doing the duties connected 
with coking, a large amount of gas is 


left over which can be most profitably 


employed in gag engines. The trade 
having proved that large volumes of 
gas can be dealt with, came to the next 
point: why not put up plant for the 
production of gas for power purposes? 
That system has been developed in our 
country to a remarkable degree. 

The enormous plant designed and 
erected for Messrs. Whitworth, Arm- 
strong, and Company, Manchester, is 
the largest plant in the world for the 
production of power-gas—gas with 
ample, yet simple, appliances for 
ammonia recovery. The original instal- 
lation has been extended, and it is 
proposed to increase it still further. At 
Parkhead Works a similar plant has 
been erected, and the gas used for steel 
melting and other purposes. Other 
works having gas-power plant are— 
Guest, Keen, and Company, Cardiff; 
Monks, Hall, and Company, Warring- 
ton; and the Farnley Iron Company, 
Leeds. 
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It is interesting for us to reflect, in 
these days, when pessimism is so ram- 
pant, that we are leading the way in 
the making of gas for power purposes— 
carefully scrubbing that gas in order to 
get out the residuals, thereby reducing 
the cost of the material—and so getting 
more power out of the fuel in that way 
than by any other means, and that 
Britain possesses the largest gas-power 
plant in the world. Furthermore, the 
largest sheet mills in the world are in 
Britain. The largest cast-steel foundry 
in the world is also in Britain, and one 
of the most powerful, if indeed it be not 
the mcst powerful, presses in the world 
is also in Britain. I am referring now 
to that magnificent press. at the Park- 
head Works. That press is capable of 
exerting a pressure of 12,000 tons. 
Viewing this press at work, one would 
think it did not seem to be doing much. 
It works with such a suggestion of 
unconcern, but if you were privileged 
to look into the adjoining engine-room 
and saw the power at work there, and 
all being concentrated into its tremen- 
dous squeeze, then you would get some 
idea of the power of that particular 
press. 

Referring to some of the latest instal- 
lations of plant throughout the country, 
I will not endeavour to tell you all that 
is going on, but I have just selected an 
instance here and there just to show 
that we are keeping well up to date. 
The splendid new blowing engines 
erected for the Barrow Hematite Com- 
pany are capable of working, if need 
be, up to a pressure of 30 lbs. to the 
square inch. They are so arranged that, 
in case of emergency, if one part is off, 
the other will go on doing double duty, 
and they are fitted up with all the 
latest valves and gear. The weight oi 
the engine is 400 tons. It was built 
by a British firm in record time, and it 
is a heavier and more powerful engine 
than anything on the Continent of 
Europe. 
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The new hoisting arrangement at the 
Sheepbridge Works is well worth atten- 
tion. I hope that our people will go 
on from time to time adopting improve- 
ments from abroad when they are 
persuaded that they can with profit 
introduce these into their works. 

With regard to arrangements for 
transporting materials, it is comforting 
to know that some of our railway com- 
panies have awakened up to the virtues 
of large trucks. Those built for the 
Midland Railway Company and for the 
North-Eastern Railway Company will 
serve to illustrate this point. They 
carry 40 tons of material, have been 
tested with a load of 100 tons, and 
found to be quite satisfactory. By the 
introduction of such large trucks the 
tare weight is reduced by more than 
half, and it is possible to unload trucks 
at the rate of a ton per second. When 
these important railway companies have 
satisfied themselves that these large 


trucks guit, they will adopt them as 


required. 

Charging machines of the ordinary 
type found in several steel works have 
proved most useful. Electrically driven 
charging machines have been, or will 
shortly be, installed in seventeen British 
works, which contrasts favourably with 
the five in Continental works. 

Some very large steel furnaces are 
being erected in English works. The 
140-ton furnace in Sir Alfred Hick- 
man’s Staffordshire Works, and the still 
larger one at Frodingham, may serve as 
examples. These capacious furnaces 
call for ladles of large capacity, and the 
call has been promptly responded to. 

The excellent ingot-stripping arrange- 
ment at the Barrow Hematite Works is 
not inferior to any appliances extant. 

Plate rolling mills of the type sup- 
plied by a West of Scotland firm to 
local works, to works in England, 
Wales, and the Continent, will bear 
comparison with other mills in the 
United States. For the economicai 


production of highly-finished plates 
their superiority is well known. 

The rapidity with which electric 
plant is being installed in British iron 
and steel works is one of the most 
astonishing industrial events of the 
present day. A whole evening might 
be profitably spent in the consideration 
of this subect alone. Time will only 
allow a glance at half a dozen selected 
views, and please note the variety of 
purposes to which electricity is applied. 

I have tried to give you to-night a 
little glimpse of what is going on in our 
trade. I have traced from early days 
up to the present time, giving you, I 
hope, some indication of what we may 
expect in the future. No doubt we shall 
have troubles in business, and I do not 
say that because we have all these 
improvements the “good time” has 
already dawned. But if what I have 
said this evening, and the views I have 
shown you, help in any way to give you 
encouragement to maintain stout hearts, 
then I feel that my remarks may do 
some good. 

The vote of thanks was accorded in 
the usual way. 


DISCUSSION. 


The President said that they had all 
listened that evening with very great 
pleasure to Mr. Macfarlane, and, 
although it was a rule with them that 
lectures of this kind were not subjected 
to the same criticism as other papers, 
yet they had observed the practice at 
such lectures of asking some of the 
members present to supplement the 
remarks of the lecturer, and, as they 
had Mr. Macfarlane’s consent to this, 
he would now be glad if some of the 
members would speak on the subject. 

Mr. Garret said that he had followed 
Mr. Macfarlane’s remarks with great 
pleasure, and he thought that gentle- 
man had accomplished the end he had 
in view, namely, to encourage them and 
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keep them from becoming disappointed 
at the progress made by their rivals. 
It was remarkable the way in which 
he had demonstrated to them that their 
competitors were building their trade 
upon the foundations of British 
improvements. Speaking of America, 
and the progress they had made there, 
he thought that no country owed more 
to others for the enormous progress they 
had made than America. They had 
had the benefit of the brains of British, 
German, and other people; in fact, all 
the countries of the world seemed to 
be concentrated there, and this was 
largely responsible for the great move 
forward they had made. He did not 
know what was claimed for the Scotch- 
man ; but he was reminded of the saying 


that if the North Pole is ever dis- 
covered, a Scotchman will be found 


there first. He did not think there was 
any criticism to make on Mr. Macfar- 
lane’s remarks, with which he was very 
well pleased. The lecture was a very 
simple one, going over as much of the 
ground as it was possible to do in the 
time at his disposal, and it was a very 
instructive lecture, and quite of the 
kind that would be of use to a beginner. 

Mr. Thomas Turner said that he had 
not anything special to say, as Mr. 
Garret had covered the ground very 
well. He thought the lecture a most 
interesting one, and he was quite sure 
that all the members present would 
appreciate it. 

Mr. Cuthill said that he had been 
very much interested in what he saw 
during his visit to America. With 
reference to the subject of pioneering 
in the steel trade, he might state that 
when in the States he took occasion to 
remind some of his friends of a bit of 
history, in the introduction of the 
American mild steel trade. At that 


time the late Mr. Holley, their best- 
known pioneering steel works engineer, 
made frequent visits to this country, 
and to the Hallside Works of the Steel 
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Company of Scotland, while these works 

were just developing their structural 
steel trade. He remembered seeing Mr, 
Holley year after year at Hallside, and 
on each occasion, with watch and note- 
book in hand, for hours taking note of 
the processes, appliances, and speed. 
This undoubtedly in no small measure 
helped forward the introduction of their 
open-hearth steel trade. Its wonderful 
modern development, as Mr. Garret had 
said, has been largely due to the 
accumulated brain power from several 
European nations, but its introduction 
was certainly from the Mother Country, 
and mainly from Scotland. He had 
very much enjoyed listening to Mr. 
Macfarlane’s lecture. 

Mr. T. F. Harris said that there were 
two names and pictures referred to by 
Mr. Macfarlane with admirable empha- 
sis that evening; but there was one 
thing to his mind rather lacking in the 
matter. Perhaps speaking with an 
experience somewhat anterior to the 
inventions of either Bessemer or 
Siemens’ steel his memory carried him 
back with a certain amount of 
accuracy ; but, with regard to Sir Henry 
Bessemer, and with all due deference 
to his gigantic undertaking and his 
marked progress in the metallurgy of 
steel, he had always considered, from 
the great help given to him by Mr. 
Mushet, that the steel should have been 
described as Bessemer-Mushet steel. 
This would have given honour in a more 
equal degree to where honour was due. 

The President said that he had now 
formally to move a vote of thanks to 
Mr. Macfarlane for his lecture. He 
had listened with great pleasure to what 
had been said, and agreed with many of 
the views expressed by the lecturer, and 
by those who had taken part in the 
discussion. His own experience in the 
United States, first in the year 1883, 
and then in 1901 was not such as to 
cause him deep despondency or the fear 
that our own country was going to be 
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immediately wiped out. No doubt the 
Americans had made good use of their 
very special opportunities, and they had 
borrowed many ideas, which they had 
elaborated and improved upon in their 
more modern plants. Special reference 
had been made by the lecturer to the 
blast-furnace practice of America, and 
certainly their arrangements for bring- 
ing their materials to the furnaces, 
charging, casting, and delivering the 
finished product from same, were of a 
very perfect order indeed. One thing 
had struck him as disappointing at the 
great Duquesne works of the Carnegie 
Steel Company, viz. the blowing 
engines, which seemed to him to be not 
at all equal to the rest of the plant, and 
he understood these had been since dis- 
carded and other engines substituted at 
enormous expense. This will serve to 
show that the Americans, like other 
ordinary mortals, can make big blunders 
occasionally. Their enormous field for 
the outlet of their products enables 
them, however, to triumph over such 
difficulties and to go on prospering ; but 
if they were face to face with the condi- 
tions that obtain in this country, they 
might find it a very different matter 
indeed. We have no room whatever 
left us for expensive experiments, and 
this he believed was largely instru- 
mental in making us so cautious in 
launching out into new developments. 
If we had the opportunity here and a 
field such as the Americans have, he 
had absolutely no doubt whatever that 
the capacity and the enterprise of our 
countrymen would be found to be equal 
to meet these demands successfully. He 
had to propese a hearty vote of thanks 
to Mr. Macfarlane for his interestinz 
lecture. 

Mr. Macfarlane said: I have to thank 
you for the very cordial vote of thanks 
just accorded to me. I should like to 
make a reference to the Bessemer 
process, in connection with which Mr. 
Harris has said that he thought it would 


be more accurate to describe the pro- 
cess as the Bessemer-Mushet process. 
With that view I very heartily agree. 
It was one of the grievances of Mushet 
that his name was not mentioned in 
connection with that beautiful process. 
He felt so annoyed that he wrote a little 
book on the subject, and in that book 
are some very trenchant remarks. 
Amongst other things Mushet observed 
that “the world shuns the man who 
does not get the money.”” Bessemer got 
the money. Mushet, I think, was justi- 
fied in the observation in that book 
that the Bessemer process is a beautiful 
process, and that it was a stately ship, 
but that a ship required a rudder, and 
that he (Mushet) had supplied that 
rudder. Mushet’s patent rights had 
been allowed to lapse, but it should be 
known that Bessemer was so favourably 
impressed with the value of Mushet’s 
idea as an addition to his own that his 
sense of justice prompted him to make 


the fullest acknowledgment of his 
indebtedness to Mushet. He went even 


further and purchased an annuity of 
£300 per annum for Mushet. Bessemer 
was always a gentleman. I agree with 
the chairman’s remarks that if we had 
the same outlet for our materials as the 
Americans, the machinery in_ this 
country would be forthcoming. 


CUTTING SPEEDS AND FEEDS. 
Francis W. SHaw. 

HAVE read with interest, not unmixed 
with amusement, the tale of a traveller 
and the tale of his critic. 

I do not intend to criticise directly Mr. 
Mackintosh’s views, knowing little or 
nothing of wood-working machinery ; 
being an engineer of the metal trades, | 
must speak, as it were, in metal. 

Hence, to put forward my views, I 
must consider wood as being a soft type 
metal. Then, in similar-wise to my friend 
Mr. A. M., who takes the log-saw as his 
basis for talking, as being similar in its 
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action to revolving cutters, { will take the 
action of cutting-tools'upon metal as com- 
parable with their action upon wood, as a 
basis for my remarks. 

First of all, then, the manufacturer of 
a machine who arranged for only one 
speed of rotation for his machinery, 
regardless of the nature of the materials to 
be operated upon, or the conditions other 
than this to be met, would be regarded as 
an imbecile. And quite right, too, when 
one remembers that every material under 
particular conditions has its own particular 
likes and dislikes on the point. For 
instance, one can cut brassat the rate of 
60 to 250, or more even under specially 
good conditions. Mild steel, onthe other 
hand, demands a cutting speed of from, say, 
15 to 60 ft. per minute ; cast-iron from 20 to 
80 ft. perminute. With the aid of the new 
tool steels even carbon steel has been cut 
at more than 200 ft. per minute. 

In short, there is absolutely no fixed 
speed of cut for all conditions and metals. 
Yet, at the same time, with existing tool 


steels, there is an absolute limit to high 


_— 
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speed somewhere about the 200. If this 
speed be increased, whether or not the 
feed be decreased, the tool would imme- 
diately give out, its cutting edge being 
destroyed by reason of the heating effect 
of friction. 

As a general rule, it may be considered 
as correct that the lighter the feed the 
more rapid the speed employable up to a 
certain point. But the speed cannot be 
increased in the exact inverse ratio of the 
feed for many reasons, one of which is 
that heating is caused rather by the 
rapidity of the passage of metal past the 
tool than by the weight upon the tool 
caused by deeper cuts. 

So, in the case of Mr. Mackintosh’s 
log-saw, he must remember that doubling 
the speed, although the feed be at the 
same time decreased, must cause a certain 
increase in friction and consequent heating 
of the saw and then rapid wear. 

Of the two, the traveller and Mr. A. M., 
somehow or other, in view of my metallic 
experience, I prefer the lessons of “ The 
Traveller.” 


ant 
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DIRECT-METAL AND CUPOLA-METAL IRON CASTINGS. 
By Tuomas D. West, Sharpsville, Pa. 


SHORT time ago I had occasion 
to cast plates 1 in. in thickness, with 
direct metal containing Si, 0°51; 

S, 0045; Mn, 0°75; and P, o'094 per 
cent. Much to my astonishment, I found 
that there was no trouble in planing them, 
whereas if cupola metal of like composi- 
tion had been used, the planing would 
have been a difficult operation. In view 
of the interest taken at the present time in 
the subject of using direct metal for 
Foundry purposes, a few remarks on my 
observations, while handling this metal in 
daily routine, may not be amiss, and may 
create discussion. 

I have often noticed a greater fluidity or 
life in furnace metal when compared with 
the cupola product. Iron can be seen 
flowing down the furnace runners from 


50 ft. to 100 ft. before reaching the last pig 
in very satisfactory shape, while cupola 
metal might solidify before it had reached 
one-half the distance. I have seen 
Bessemer iron in a 30-ton ladle held for 
nearly an hour and a half during repairs 
to a crane; and after skimming off the 
coke-dust it had to be cooled off con- 
siderably before being cast. 

As a general proposition it is known 
that the comparatively lower sulphur- 
content and the higher temperature of 
direct metal over the same iron remelted 
in the cupola has much to do with its 
greater life, yet there are some problems 
connected with this phenomenon which 
would seem to call for further study. 


‘For instance, furnace metal containing 


more than 1 per cent. silicon. holds carbon, 
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which separated as “kish.” This sepa- 
ration does not take place to any great 
degree while the metal is very hot, but 
during its gradual cooling, at times, the 
kish is given off in such large quantities as 
to cover the ground for an area of from 
20 to 30ft. around the ladle. 

Perhaps this throwing out of the excess 
carbon then makes the life of the metal 
shorter thereafter. It would be well to 
ascertain the carbon-content of a ladle of 
iron during the stages of the cooling 
process, and thus determine the effect of 
the carbon reduction more accurately. 

In making “‘direct-metal’’ castings the 
separation of kish becomes a nuisance, 
although it is more generally confined to 
the higher silicon metals. The higher 
carbon undoubtedly has much to do with 
keeping metal with the lower quantities of 
silicon softer, than if it were a cupola 
product of like composition excepting the 
total carbon-content. Perhaps some of 


our furnace friends can throw light on 


this interesting matter. 


THE METALLURGY OF IRON. 
From AN Historica Point or View. 


(Concluded from page 150.) 


NEW and most important transfor- 
mation was shortly to be experi- 
enced in the metallurgical industry 

by what may be termed the “ Steel Age,” 
for steel was quickly substituted for 
forged iron in a number of applications in 
which formerly iron alone was used. It 
may be said that this new era was brought 
about by the discovery of the Bessemer 
system. Though, however, the principle 
of this system was made known about the 
year 1856, it was not until ten years later 
that it actually figured in practice, it being 
about 1863 that the manufacture of cast 
steel began in Siemens’s furnaces by the 
Martin process. From this time, how- 
ever, the making of steel went forward by 
leaps and bounds, even exceeding in some 


countries that of forged iron. The price 
of the new metal, which was at first double 
that of iron, dropped gradually with the 
improvements which were introduced for 
furthering its manufacture. 

It is not proposed, during the narrow 
limits to which this article must be con- 
fined, owing to exigencies of space, to 
dwell at any length upon the different 
articles which, it was considered, specially 
lent themselves to steel manufacture, 
owing to it being imperative that they 
should be made of a hard metal—such as 
rails, etc. It may, however, be observed 
that for a long time a deal of misappre- 
hension existed in the minds of builders 
as to the brittle tendencies of steel, and 
hence continued to adhere to iron, whose 
natural softness had impressed them with 
a sure sign of guarantee. With the war 
of 1870, however, a very strong impetus 
was given to steel-making, inasmuch as it 
became apparent to all nations what a 
superiority the cannon made of cast steel 
(possessed alone by Germany) had over 
that made of iron. Suffice it to say here, 
however, that from that time the demands 
made upon steel-works for war material 
have been enormous. 

The invention of the Thomas-Gilchrist 
invention, about 1879, and the introduc- 
tion of basic steel were the occasion of a 
last industrial revolution, which may, per- 
haps, at no very distant date bring about 
the almost total substitution of steel for 
iron for a very large number ofuses. The 
basic processes, by facilitating the manu- 
facture of extra soft steel, soon dispelled 
the doubts that were entertained of 
employing this metal in certain manufac- 
tures. On the other hand, those districts 
which possessed phosphorous ores only, 
and which could only employ them in the 
form of forced iron, gradually renounced 
their old method of manufacture. It is, 
therefore probable (says ‘‘ La Métallurgie,” 
to whom we are indebted for certain of the 
foregoing information) that the disappear- 
ance of iron, which has been frequently 
announced for the past twenty years, is 
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really 
however, 


beginning. 
show 


Time alone will, 
whether our excellent 
prognostications prove 


contemporary’'s 
correct. 
From a general point of view, it may 
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The moulding of steel—which was 
considered an exceptionally difficult opera- 
tion ten years ago—is now “ part-and- 
parcel ” of a day’s operations ; and in pro- 
portion as this art is perfected and one 
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Fics. 1 AND 2.—COMPARATIVE EXPERIMENTS WITH THREE SHEETINGS COMPOSED 
oF STEEL OF VARYING COMPOSITION. 


be said that the employment of moulded 
and special steels, which did not become 
of widespread adaptation until, compara- 
tively, a few years ago, will undoubtedly 
mark the beginning of a last transforma- 
tion in iron making. 


becomes capable of improving steel cast 
by tempering and annealing, so will this 
kind of moulding be capable of replacing, 
on the one hand, cast mouldings, which 
are less resistent, and on the other, the 
forged pieces, which are more expensive. 
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The addition of foreign metals, such as 
chrome and nickel, to modify the pro- 
perties of steel is a very important factor 
which is undoubtedly destined to give far 
more numerous and important results 
than those that are already known. In 
regard to the subject of chrome and 
nickel in steel, we would draw our reader’s 
attention to the article entitled, “ Steels 
containing Nickel,” which has been 
appearing in the Journat for some 
months past, where the interesting subject 
of steels containing foreign metals is dealt 
with at length. 

If nickel were not relatively expensive, 
it would undoubtedly be more extensively 
employed in a number of applications— 
such, for instance, as the making of sheet- 
iron, where both tenacity and softness are 
required—for it cannot be denied that an 
addition of one or two per cent. of nickel 
would give vastly superior products. If 
only this metal were not more expensive 
than iron, those alloys would contain large 
proportions of it, and which are known by 
the term “ ferro-nickel”’ could be advan- 
tageously used as substitutes for steel in 
almost all those applications where resis- 
tance is required. 

Reference has already been made to the 
fillip that was given to the steel industry 
by the Franco-German War; and it has 
been owing to the desire to perfect arma- 
ments that led to the vigorous study of 
special steels. It is not proposed to dwell 
upon the experiments that were made from 
time to time to ensure a metal which was 
hard without being brittle; it is thought, 
however, that the illustrations accompany- 
ing this article (for which we are indebted 
to “ La Métallurgie ’’) will speak for them- 
selves as showing the powers of resistance 
possessed by different steels having various 
compositions. 

These illustrations shew the results of 
an experiment with three sheetings; the 
first consists of ordinary steel, the second 
of nickel steel (both cast at Creuzot, in 
France) ; the third is a mixed “ Cammel ” 
sheeting, composed of a sheet of forged 


iron, upon which hard steel had been run. 
Fig. 1 shows the condition of the plates 
or sheetings after having received four 
shots; the first two have resisted them 
well; the result of the third is apparent 
from a glance at the illustration. 
» Fig. 2 shows the result of the fifth shot 
—and this a violent one—at the centre. 
The “Cammel” plate is completely 
destroyed ; the ordinary steel plate resisted 
the shock, though it became somewhat 
cracked. The nickel-steel plate remained 
intact. 


CANADIAN NICKEL. 

N view of the mani.old uses to which 
nickel is now being put, some brief 
information in regard to this interest- 

ing metal may not be without interest to 
our readers. It may not be generally 
known that the principal beds of nickel 
ore which are worked at the present time 
are those of New Caledonia and Canada. 
In regard to the Dominion, it may be 
observed that nickel forms one of the 
principal sources cf that country’s wealth, 
being. met with there in various localities 
in great abundance, though the most 
prolific beds are found in Ontario. The 
working of this ore is also completely 
monopolised by two powerful companies 
—the Canadian Company and the Oxford 
Copper Company. Their mines, which 
are situated at Copper Cliff, extend over 
enormous tracts of land, and have been 
continuously worked for the past sixteen 
years. It is not very long ago that the 
Canadian Company undertook the working 
of a very fine deposit of copper and nickel 
ore near a village bearing the name of 
Snider (in Ontario). The ore extracted 
from these beds was of a bronze colour, 
containing 35 per cent. nickel, 35 percent. 
sulphur, and 30 per cent. copper. Neither 
arsenic nor antimony were present, and 
there were only a few traces of gold, 
platina, and palladium. 

After having submitted it to the pro- 

longed roasting, lasting some weeks, it is 
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cast. The separation of the nickel from 
the other metals is effected by somewhat 
complicated chemical and electrolytic 
processes. There are several other com- 
panies in Canada engaged in this industry, 
the total output reaching very large pro- 
portions. During a period of ten years 
the mines of Ontario have yielded no less 
an amount of crude nickel than 1,306,722 
tons, which produced 26,600 tons of 
nickel and 28,000 tons of copper. This 
industry is, moreover, developing remark- 
ably, for during the past four years the 
amount of ore extracted has been almost 
quadrupled. 

Numerous processes for treating this 
product have been improved upon, and 
the yield of nickel matter has increased in 
remarkable proportions. To give but one 
example, however, whereas in 1897 the 
production did not exceed 328 tons, four 
years later it had reached something 
approaching 16,000 tons—a remarkable 
disparity. 


TEMPERING OF STEEL. 


OR those works not constructed on a 
very extensive scale, the Langer 
process (which we give on the 

authority of our contemporary the 
Practicien Industriel) may be found of 
service. We are assured by our con/rére 
that it gives a very regular “ steeling” 
both in regard to grain and thickness. 
For an ordinary tempering, take the 
following (by weight) : 
Common salt 714 
Yellow prussiate of potash 238 
Borax a? vite ren 48 
For a tempering having large grains, 
take : 
Common salt " ss «6G 
Yellow prussiate of potash 220 
Calcined horn, in pieces ... 75 
Borax oe ~~ pet 45 


These substances are pulverised and 


intimately mixed together. The object to 
be steeled, brought to a cherry red, is laid 
for half a minute upon the composition, 
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then heated gently to a bright cherry red 
and tempered with cold water. The 
object is afterwards roasted to the desired 
degree. These formulz are suitable for 
the superficial hardening of the soft casting 
and of forged iron. 


AMONG THE FOUNDRIES. 
Bennie & Co., Cardonald, recently 

shipped a large consignment of milling 

plant of. a heavy type to Gothenburg. 

Mr. George Holloway, of Wolver- 
hampton, has secured a contract for 
£10,000 for tramway material for Hands- 
worth. 

The Stanton Iron Works, near 
Nottingham, have just taken a £3,000 
order for cast-iron pipes needed by the 
Tame and Rea Drainage Board. 

The Otis Elevator Company have 
supplied seven electric passenger-lifts, 
four freight elevators, and ten service 
elevators to the Savoy Hotel extension. 

Andrew Barclay, Sons & Co., Ltd., 
engineers, Kilmarnock, have just delivered 
a 12-in. locomotive to the Glasgow 
Corporation for their sewage works at 
Dalmuir. 

Considerable improvements are con- 
templated in the blast furnace department 
of the Dowlais Iron Works. In addition 
to new furnaces being erected, large 
blowing engines also will be put down. 

Bruce, Peebles & Co. have received 
an order from the electrical committee 
of the Partick Corporation for a 5co- 
kilowatt traction generating set and 
also for an extension of the main switch- 
board. 

The Lister Manufacturing Com- 
pany, Dursley, have received an order 
from the Great Western Railway Company 
for another batch of their variable-speed 
motors for operating tools at the Swindon 
Works. 

Graham, Morton & Co., of Hunslet, 
Leeds, have secured the order of 
the Bengal and North-Western Railway 
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for 47 girder bridges. The whole of the 
265 girders are to be completed within 
fourteen weeks. 

Babcock & Wilcox are to boiler 
the Italian first-class battleship ‘‘ Napoli,” 
of 19,000 ih.p. This vessel will have 
twenty-two boilers, having a total heating 
surface of 56,000 sq. ft., and a total grate 
surface of 1,600 sq. ft. 

R. & W. Hawthorn Leslie & Co. 
Limited, of Newcastle-on-Tyne, have 
completed important extensions of their 
Forth Bank Locomotive Works (established 
1817), which have been necessary to cope 
with this branch of their business. 

Mr. Cecil E. Lugard, who has for 
several years been chief of the electrical 
department of Ashmore, Benson, Pease 
and Co., Limited, Stockton-on-Tees, 
has now entered into practice as a Con- 
sulting electrical engineer at Field’s 
Buildings, Middlesbrough. 

The Lilanharry Iron Ore Works, 
after having remained idle for some 
months, have just been re-started, and 


operations are now carried on 200 or 300 
yards to the east of the scene of the 


former operations. The pit now being 
sunk is adjacent to the Taff Vale Railway. 

The Holwell Iron Company, 
Limited, of Ashfordby, Melton Mowbray, 
have secured the contract for the cast iron 
pipes required by the Chelmsford Corpor- 
ation. The company are also supplying 
cast-iron pipesand specials to the Kettering 
Urban District Council. 

We understand that Messrs. B. Bunch 
& Sons, of the Staffordshire Iron Works, 
Walsall, are working the Bloomfield Iron 
Works, Tipton, as well as their Walsall 
Works, and that they will take the place 
of Messrs. W. Barrow & Sons as one of 
the marked bar houses. 


A CorrEcTION. 

On page 128 of last month’s issue the 
figures illustrating ‘‘ Occasional Notes ” 
were wrongly numbered—Fig. 3 should 
be Fig. 2 and Fig. 2 should be Fig. 3.— 
[Ep.] 
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HERE is still no sign of improve- 
ment in the Scottish Ironfounding 
Trade. Matters have grown worse 

instead of better, and so limited has been 
the demand, especially for light castings, 
that at the time of writing most of the Falkirk 
firms were only giving employment to 
moulders five days per week, and a large 
number of workmen had been suspended. 
Of course May is always a dull month for 
the ironfounding trade, but ironfounders 
have not for many years found it more 
difficult to work orders than at present. 
The cause of the existing depression is 
undoubtedly to be found in the dulness 
of the building trade throughout the 
country. 

The May report of the Associated Iron- 
moulders of Scotland states that the 
membership is 7,239, against 7,231 last 
month. The society report a shrinkage of 
men in employment, with a like increase 
of unemployed. The net income for the 
month has been £2,110 19s. 9d., and the 
outlay has been £2,052 175. 5¢. A sum 
of £884 was spent in idle benefit. 

The employees of the Foundry Depart- 
ment of Mirrlees Watson & Co., Ltd., 
Glasgow, met in a social capacity the 
other evening to do honour to their late 
foreman, Mr. James Gilfillan. Mr. 
William Black occupied the chair. After 
supper, Mr. William Hardie, on behalf of 
the workers and a few friends, presented 
Mr. Gilfillan with a massive gold albert 
and appendage, suitably inscribed; also 
with gold-mounted umbrellas for himself 
and Mrs. Gilfillan. Mr. Gilfillan suitably 
replied. 

The firms of Messrs. M‘Dowall, Steven, 
& Co., Milton Iron Works, Glasgow, and 
Launceston Iron Company, Falkirk, have 
been amalgamated. The joint businesses 
will in future be conducted by the present 
partners and managers under the name of 
“ M‘Dowall, Steven & Co., Ltd., Milton 
Iron Works, Glasgow; 4, Upper Thames 
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Street, London; and Laurieston Iron 
Works, Falkirk.” Manufacturing will be 
carried on by the firm at both works, but 
Laurieston Iron Works will be extended to 
provide room for a portion of the business 
of the Glasgow works, which have of late 
been somewhat congested, being done 
there. Mr. A. N. M‘Kellop, of Polmont 
Park, the managing director of the 
Laurieston Iron Company, will be a 
managing director in the amalgamated 
concern, and he will attend specially to 
the Laurieston department of the firm’s 
business. 

I am pleased to voice the pleasure 
which has been afforded to foundrymen 
on this side of the border on account of 
the successful starting of the Foundry- 
men’s Convention, which has been so well 
advocated for some time in the columns 
of this journal. It is also pleasing to note 
that at least one Scotch foundryman, 
“Canny Scot,” is interesting himself in 
the matter. It would be a good thing if 
he could infuse a similar interest amongst 
his brethren. He errs in so incautiously 
jumping to the conclusion that I have 
been throwing cold water on the project, 
or writing anything which would deter 
Scotchmen from identifying themselves 
with it. 

Neither is the proverb which he 
quotes, “It is an ill bird which fouls its 
own nest,” at all applicable to me, nor 
warranted by my former comments on this 
subject. What I have written I have 
written. I will neither retract nor add to 
what I have said. The remark as to the 
clannishness of Scotchmen was not mine, 
but that of another correspondent. All I 
stated wasthat Scotchmen preferred to have 
a Foundrymen’s Convention of their own, 
and I gave reasons for the statement. A 
meeting in Manchester about the middle 
of July would probably be attended by a 
number of Scotch Foundrymen, and they 
could then give expression to their own 
feeling. 

Following upon what I said in your last 
issue as to trade conditions in Canada, the 
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following letter to Mr. Jack, Glasgow, is 
of interest :— 


400, Magdalen Street, 
Point St. Charles, Montreal, 
Canada, 14th March, 1994, 
Mr. James M. Jack. 

Dear Sir, — Enclosed find foreign 
money for both of us, and we await your 
acknowledgment. Let me say that both 
of us are getting on fairly well, but, at the 
same time, would like if you would warn 
our brothers of the state of trade on this 
side of the Atlantic. Trade here is very 
dull all over, therefore we would not advise 
moulders to come out here, as there are 
more men than there is work for at pre- 
sent; and with the possibility of a strike, 
things are not at all promising. We trust 
that trade will soon take a turn for the 
better at home for the benefit of every- 
body. One more point we wish to make 
plain is—viz., that this is not the country 
the home press represents it to be; this 
fact is best known to them that are here, 
or have been here. 

Wishing our own grand union, “ The 
Associated Ironmoulders of Scotland,” 
every success, 

We remain, fraternally yours, 
Grorce M‘Gonieat, c 6046. 
Tuomas THOMSON, ¢ 12074. 


SHEFFIELD NOTES. 


HERE isa slight improvement notice- 
able in the various sections of the 


iron and steel industries of this 
district during the last few weeks, and with 
the opening of the second quarter the out- 
look is far better than at the commence- 
ment of the year. The demand for cast- 
ings both in iron and steel is better than 
for some time, though chiefly confined to 
big work. In light castings the demand 
is only poor. 
The engineering trades of the city show 
a tendency to improve. 
Railway work remains scarce, very 
little is in hand, and the home com- 
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panies continue to give out orders very 
sparingly. 

A fair amount of business is being done 
in the crucible steel trades for foreign and 
colonial markets, but the demand for 
home use is only small. 

The latest quotations in Sheffield are : 
Lincolnshire Foundry iron, 47s. to 47s. 6d. 
per ton; Lincolnshire forge iron, 46s. to 
46s. 6d.; Derbyshire Foundry iron, 48s. 6d. 
to 49s. 6¢.; Derbyshire forge iron, 445. 6d. 
to 45s.; West Coast hematites, 65s. to 
67s.; East Coast hematites, 60s. to 60s. 6d. ; 
Bar iron, £6 t1os.; Sheets, £8 1os. up- 
wards; Bessemer billets, £655. to £6 t1os.; 
Siemens-Martin, £7 tos. 


MIDLAND NOTES. 


By Our Own CorRESPONDENT. 


During the past month there has been 
improvement in all sections of the trade. 
The ironworkers in South Staffordshire, 
especially those engaged in manufacturing 


the small sections of rolled iron, have been 
working full time. Generally odd-side 
casters are better employed, but the lock 
trade of Willenhall, which consumes many 
small castings, is very slack, consequently 
there is not much doing in small patterns. 
Round about Walsall much grumbling is 
heard, while those engaged in the grate 
trade and furnishing ironmongery are 
slack. Messrs. Jos. Evans & Sons, Cul- 
well Works, Wolverhampton, are busily 
engaged on some large foreign orders for 
large pumps. 

Mr. Charles Hyde, of Pittsburg, is 
now visiting Wolverhampton, his native 
place, for the purpose of introducing on 
this side of the Atlantic his patent 2,000 
h.p. water-tube safety boilers. Mr. Hyde 
was educated in Wolverhampton, where 
his father and brothers carry on a success- 
full brass Foundry which, in his younger 
days, he was connected with. Having won 
a Whitworth scholarship he determined to 
visit the States of America. He was not 
long there in the employ of the Howestead 


Steel Works before he was appointed 
assistant superintendent, but of late has 
been the president of the Clearfield Steel 
and Iron Co., Pennsylvania. The Eng- 
lish McKenna Process Co., Limited, Bir- 
kenhead, have decided to put down Hyde’s 
Patent Boilers to utilise the waste heat 
from rail-heating furnaces. In connec- 
tion with the erection of these boilers 
there are required many castings, and it is 
satisfactory to find that these are being 
made in our midst by the Tebbington 
Foundry Co., Tipton, Staffs. 

An important Factory Act case came 
before the Walsall magistrates at the end 
of April. Messrs. S. Russell & Co., Ltd., 
Ironfounders, of Birmingham Street, Wal- 
sall, were summoned by Mr. J. Jackson, 
H.M. Inspector of Factories, for employ- 
ing a youth named Arthur Peace after 
hours. The firm, in turn, took out a 
summons against Frank Booker, a caster 
in their employ, for having the youth at 
work after the stipulated time. A local 
solicitor (Mr. H. H. Jackson) represented 
the Company, whose rules, according to 
the abstract posted in the works, were to 
work their young employees from 7 a.m. 
to7 P.M. Onthe 25th March the inspector 
found Peace (16) working at 8.45 p.m. 
He pointed out, with reference to the 
allegation, that the man Booker was the 
person to blame; the onus, nevertheless, 
was on the Company to show that they 
had used due diligence to prevent the 
commission of the offence. The manager 
(Mr. Hurst) stated, in defence, that he 
frequently paid surprise visits to see that 
the rules were being carried out, but the 
casters did not commence work until 
Wednesday in each week, and then they 
worked all the hours they could to 
make up for lost time, and some- 
times would sneak into the factory when 
it was shut up. It was impossible to 
close the works completely, because it 
was necessary for someone to have 
access to the annealing and smelting 
departments. Finally, Mr. Hurst ex- 
plained that the only remedy he had 
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against his men was to threaten them that 
if they kept the boys after hours he should 
summon them for infringing the Act. 
The reason he did not threaten them with 
dismissal was on account of the difficulties 


of the trade. The magistrates expressed 
an opinion that while the Company had 
placed certain restrictions upon their 
workpeople, there was a remedy they had 
not enforced, viz., dismissal of those men 
who disobeyed the Act. The Company 
was fined 10s. and costs, and the summons 
against the man Booker was dismissed. 

Another case under the same section 
was heard, in which Messrs. Alfred 
Bullows & Sons, Ironfounders, of Sel- 
bourne Street, Walsall, figured as defen- 
dants and were similarly dealt with. The 
evidence went to show that, when the 
inspector visited the factory, a boy named 
Perkins was making a mould during the 
prescribed dinner hour, and, although he 
told the inspector that he was simply prac- 
tising in his own spare time, the proceed- 
ings were taken against the firm as stated, 
the inspector saying that it made no dif- 
ference whether the lad was working for 
his own benefit or not, as there had been 
a stern contravention of the Act. 

Some exciting scenes were witnessed 
at a fire which broke out at the Ettings- 
hall Ironfoundry of Messrs. Thomas 
Holcroft and Sons. The seat of the 
conflagration was the oil stores, and the 
only person in that particular place at 
the time was a boy, Edward Evans, of 
Coseley. He was rescued and found to 
have sustained severe injuries, and was 
quickly removed to the Wolverhampton 
General Hospital. A man named Smith, 
who was in charge of the stores, was also 
burnt about the hands. The fire brigade 
found their task an extremely difficult 
one, as a large quantity of oil was in flames 
in a confined apartment specially con- 
structed for the purpose. It is under an 
archway in the works yard, and is isolated 
from the other portion of the buildings, 
a passage dividing one section of the 
works from the bridge. One of the 
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managing directors (Mr. Mould), in a 
chat with our representative, said pro. 
vision had been made against fire, deep 
trenches having been cut in front of the 
casks to catch the fluid. Just previous to 
the outbreak these trenches became full 
with oil that had escaped from the storage 
place. No positive conclusion could be 
arrived at as to how the fire originated, 
but just before the discovery one of the 
officials sent the boy Evans to see how 
much oil was in one of the casks, and 
directly afterwards he was found to be in 
flames. When the firemen thought they 
had mastered the flames and extinguished 
the fire a man came running from the 
building, his shirt, hair, and clothing 
ignited, and his arms—the sleeves of his 
shirt having been rolled up for the work 
he was doing—badly burnt. It became 
evident that the second mishap was worse 
than the first. An explosion had occurred, 
and as several persons had gone into the 
building to remove waste much concern 
was felt for their safety. Firemen Saun- 
ders and Charlesworth were inside, and 
both sustained serious injury. Cabs were 
secured and both removed to the hospital. 
Four of the employees were also badly 
injured. Itis the worst fire that has been 
experienced in Wolverhampton for many 
years, not simply through the loss sus- 
tained, which was comparatively small, 
but owing to the number cf persons more 
or less seriously burnt. 

Two fatalities have resulted from the 
fire which occurred at the Ironfoundry of 
Messrs. T. Holcroft & Sons, Ltd, 
Ettingshall, near Wolverhampton, and the 
deceased having died in the Wolverhamp- 
ton Hospital, the borough coroner has 
opened an enquiry, the first sitting taking 
place on the 7th inst. for identification 
purposesonly. The firm were represented 
by Mr. Fred. T. Langley ( Fowler, Langley 
and Wright), there were also present Mr 
Garvie (H.M. Inspector of Factories), Mr. 
Holcroft and Mr. Mould (managing direc 
tor). The victims were named William 
Green (53), of 111, Steelhouse Lane, Wol- 
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verhampton, and Edward Evans (13), of 
Ebenezer-street, Coseley. Mr. Langley 
said he had been instructed by the firm 
to take the earliest opportunity of express- 
ing on their behalf their very deep regret 
and very sincere sympathy with the rela- 
tives of those taken away, and their sym- 
pathy with the firemen who, in the execu- 
tion of their duty, met with a somewhat 
serious injury. The coroner said he was 
afraid there would be a third death before 
the matter was finished with. The enquiry 
was adjourned. 

The names of the four victims are: 
William Green (53), Steelhouse Lane, 
Wolverhampton ; Edward Evans (13), 20, 
Bank Street, Coseley; John Griffiths, 
Parkfield, Sedgley; and John Williams. 
The latter succumbed in the Wolver- 
hampton Hospital on Thursday evening, 
May 12th. 

A large number of friends and the 
employés of Richards’ Beau Ideal Com- 
pany, Ltd., assembled in the Culwell 
Foundry mess-room on Wednesday even- 
ing,, May 4th, in order to celebrate the 
coming of age of Mr. Fred. C. Richards, 
the eldest son of Mr. Charles Richards, 
of The Woodlands Heath Town. The 
chief toast of the evening was given by 
Mr. Horatio G. Powell, who is the chief 
chemist at Clarke’s Foundry, Wolver- 
hampton, and also one of the directors of 
the Beau Ideal Company. Mr. Fred. 
Richards was the recipient of many valu- 
able presents, the chief being a handsome 
gold watch, the gift of the employés. 

Messrs. William Hayward & Sons, 
Ltd., are at present engaged in build- 
ing new works and offices adjoining their 
Vulcan Works, Willenhall Road, Heath 
Town. It is the intention of the firm to 
remove their casting department from the 


Brunswick Works, Wolverhampton, to the. 


new works. Just lately Messrs. Hayward 
have secured some contracts for public 
works, notably that of constructional iron- 
work for anew workhouse at Stourbridge. 

An action, to which much interest was 
attached, was heard in the Wolverhamp- 


ton County Court. The plaintiff was 
Mr. Thomas James Allen, fender manufac- 
turer, of Birmingham, and the defendants 
were the Wolverhampton and Dudley 
Brewery Co., Ltd. On February roth 
last Mr. Allen was transacting some 
business with a customer in the Castle Inn, 
Dudley, and after telling the manageress 
that there was a strong smell of gas in the 
smoke room, he told her, “ You treat the 
matter very lightly; more than I should 
do if it was in my house.”’ Just afterwards 
the gas brackets were tested, and as 
Mr. Allen and his friend were leaving the 
inn an explosion occurred, and the plaintiff 
was so seriously hurt that he had to be 
conveyed on an ambulance to the Dudley 
Guest Hospital, but left that institution on 
the following day, and was laid up and 
incapacitated from following his usual 
business for five weeks. He claimed £50. 
The defence was that Mr. Allen suggested 
the trying of a light in the smoke room, 
and also that the injuries were much 
exaggerated. In the course of hearing, 
it transpired that the mischief of the escape 
was due to the lead pipe in the cellar 
immediately under the smoke room, which 
had broken away from the brass union 
connecting it with the iron pipe from the 
gas main. The jury returned a verdict 
for the plaintiff for £15, with ordinary 
costs on that amount. 





NOTES. 

The first of a new type of powerful 
express engines which have been designed 
by Mr. Wilson Worsdell, the chief 
mechanical engineer of the North-Eastern 
Railway, has been completed at the com- 
pany’s works at Darlington, and will be 
shortly introduced into working heavy 
freight trains. This engine is of the six- 
wheeled coupled type, with cylinders 
183 in. diameter and 26 in. stroke. The 
boiler is of unusual proportions, the 
barrel having a mean diameter of 5 ft. 6 in., 
with its centre line no less than 8 ft. 1 in. 
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above the rail level. The working pres- 
sure is 200 lb. per square inch, and the 
total heating surface 1,664 square feet, 
this being an unusual amount for a six- 
coupled locomotive. The engine has a 
total length of 52 ft. over the buffers, and, 
in working order, weighs 78 tons. 

John Rogerson & Co., proprietors of 
the Stannerclose Steel Foundry and 
Engineering Works, Wolsingham, have 
just placed with Bruce, Peebles, & Co., 
Ltd., engineers, Newcastle-on-Tyne, a con- 
tract for the complete electrification of 
their works. The plant will consist of three 
Lancashire boilers, two 150 k.w. high 
speed enginges with generators, thirteen 
motors, sixty arc lamps, and the usual 
cables and small lighting. These steel- 
works are about the oldest in Great 
Britain, and an interesting point about the 
plant is that the steel castings and steel 
shafts will be manufactured at Messrs. 
Rogerson’s own works. Messrs. Roger- 
son’s are one of the original makers of 
steel castings for engineering and ship- 
building purposes. They are large Govern- 
ment contractors to the Admiralty and 
War Departments, making all descriptions 
of cast steel projectiles, cast steel stern 
and rudder frames, and anchors, &c., for 
the ships. 

Crow, Harvey & Co., engineers, 
Glasgow, have just completed a very 
powerful plate-shearing machine, capable 
of shearing cold plates 2} in. thick of 
36 tons tensile strength, with blades 15 ft. 
long, and for cross-cutting plates of the 
same thickness 11 ft. wide at one stroke. 
The machine is a new design for plate 
shears, having Siemens cast steel cheeks, 
apron, and bottom girder. It is driven by 
a pair of coupled steam engines capable 
of developing 700 i.h.p. The firm sup- 
plied three sets of plate-shears of the 
same design to Schneider & Co., Le 
Creusot, France, one of the sets being for 
cross-cutting plates up to 14 ft. wide by 
2 in. thick. A set was also made for 
La Société Anonyme dés Hautes-Four- 
neaux, Forges and Acieries de Denain 
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and d’Anzin, Denain (Nord). The present 
set has been made to the order of the 
Steel Company of Scotland, Limited, for 
their Blochairn works. It has been 
erected complete at the works of Crow, 
Harvey & Co., and tested up to its full 
capacity under steam. 

The Northampton Town Council are 
about to lay down water mains for watering 
the streets and flushing the sewers at a 
cost of £17,000. 

The Shrewsbury Town Council have 
under consideration a water supply scheme 
for the borough, which is estimated to cost 
£148,000. 

The Southampton Town Council have 
decided to re-lay a section of the tramway 
track, which was laid about four years ago 
at acost of £8,300. It is also thought 
that another two miles of the track will 
have to be relaid during next year. 

Owing to the death of Mr. William 
Richards, of the Dinsdale Moor Iron 
Works, Fighting Cocks, Darlington, and 
the Britannia Foundry, Middlesbrough, 
the business will be carried on by his 
three sons—Messrs. W. E. Richards, 
W. G. Richards, and W. S. Richards, as 
far as possible on the same lines, and 
under the style of W. Richards & Sons. 

Scott & Mountain, _ electrical 
engineers, the Close, Newcastle, have 
received contracts for complete electrical 
pumping installation for the Consett Iron 
Company, Blackhill; electrical pumping 
installation for the Weardale Coal, Coke 
and Steel Company, Croxdale; and 
electrical hauling and pumping installa- 
tion for the Old Silkstone Colliery, near 
Barnsley. 

The Empire Roller Bearings 
Company, Ltd., of Westminster, S.W., 
have lately received the following orders for 
their well-known roller bearings :—The 
equipment of a further whole train for 
suburbar. traffic for the London, Brighton, 
and South Coast Railway; a whole train 
of railway coaches for the Brazilian Rail- 
ways; the whole of the trolley-cars on the 
Sierra Leone Mountain Railway, and the 
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Cyprus Railway for the Crown Agents for 
the Colonies. 

Employment in the manufacture of 
iron and steel shows an improvement 
over the previous month, and is about the 
same as a year ago. At the 195 works 
included in the returns 74,170 workpeople 
were employed. The total volume of 
employment, taking into account the 
number of employed and of shifts worked, 
shows an increase of 3°1 per cent. as com- 
pared with the month previous, but a 
decline of o°6 per cent. compared with a 
year ago. 

In the course of his speech for the 
adoption of the annual report at the recent 
meeting of Beyer, Peacock & Co.,, 
Ltd., the chairman, Sir Vincent Cail- 
lard, remarked that the directors had 
continued the policy of writing off depre- 
ciation to the full extent and also of 
introducing improvements in both the 
buildings and machinery, in order that the 
works might be kept fully up to date. 
New machine tools, new electric cranes, a 
new framing shop, and the conversion of 
the motive power of the works from steam 
into electricity were amongst the most 
important improvements. The _ steel 
foundry had been doing good work, not 
only in producing castings for their own 
use, but also in executing outside work, 
and he hoped that when trade revived that 
department would prove to be a valuable 
addition to their dividend-bearing capacity. 





IRON AND STEEL INSTITUTE. 
Tue following is the complete list of 
papers submitted to the Annual Meeting 
of the Iron and Steel Institute, which was 
held on 5th May: 
1. Report of Council for the year 1903. 
2. “On Pyrometers suitable for Metal- 
lurgical Work.” Report of Com- 
mittee. 


3. “On the Manufacture of Coke in the 
Hiissener Oven.” By C. Lowthian 
Bell (Middlesbrough). 
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4. “On Troostite.” By H. C. Boynton 
(Harvard University). 

. On the Range of Solidification and 
the Critical Ranges of Iron Carbon 
Alloys.” By H. C. H. Carpenter, 
M.A., Ph.D.; and B. F. E. Keeling, 
B.A. (National Physical Labor- 
atory). 

6. “ Onthe Synthesis of Bessemer Steel.” 

By F. J. R. Carulla (Derby). 

7. “On Explosions produced by Ferro- 
Silicon.” By A. Dupré, Ph.D., 
Chemical Adviser to the Ex- 
plosives Department, Home Office ; 
and Captain M. B. Lloyd, R.A., 
H.M. Inspector of Explosives. 

8. “On the Thermal Efficiency >of the 
Blast-Furnace.” By W. J. Foster 
(Darlaston). 

g. “On the Production and Thermal 
Treatment of Steel in large masses.”’ 
By Cosmo Johns (Sheffield). 

10. “On the Manufacture of Pig-Iron 
from Briquettes at Herrang, Sweden. 
By Professor H. Louis, M.A., 
Assoc.R.S.M.(Newcastle-on-Tyne). 

11. “On the Plastic Yielding of Iron and 
Steel.” By Walter Rosenhain, 
B.A. (Birmingham). 

12. “On the Use of American Lofty 
Building Construction.” By B. H. 
Thwaite, Assoc. M.Inst. CE. 
(London). 

Reports ON Research Work. 

13. “On Tests of Plain Bars and Notched 
Bars.” By P. Breuil (Paris). 
Carnegie Research Scholar. 

14. “On the Influence of Varying Casting 
Temperature on Iron and Steel.” 


ui 


By P. Longmuir (Sheffield). 
Carnegie Research Scholar. 
— —corg00— 


Nosotros Enviaremos THE 
Founpry TRADE JOURNAL por el periodo 
de un ato, libre de franqueo & cualquier 
pats, al pago de fes. 9.50. Esta canitdad 
deberé ser remitida por libranza de correos 
6 por cheque pagable en Inglaterra. 
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ELECTRIC STEEL FURNACE AT GYSINGE, SWEDEN.* 


By F. A. 


HE problem of smelting steel by 
electricity attracted years ago 
the attention of inventors, and 

as early as 1879 C. W. Siemens con- 
structed his first furnace for the smelt- 
ing of metals, especially steel. His 
furnace was of the are type, in which 
the voltaic arc was formed between a 
carbon electrode and the metallic con- 
tents of a crucible, the length of the arc 
being regulated by an electro-magnetic 
device. 

This electric furnace, as well as 
others of similar construction, has the 
inconvenience that the source of 
the heat—the voltaic arc—possesses 
a temperature of 3,700 degrees C., 
which is much more than that required 
by steel smelting. The result of the 
use of this intense heat is that the steel 
is overheated in the vicinity of the arc, 
while in other parts of the furnace it 
has not yet reached the temperature 
suitable for teeming. Another incon- 
convenience is that the steel very easily 
takes up impurities from the elec- 
trodes consumed. 

The cost of the electrodes also is an 
item that sensibly increases the cost of 
production, and the carbon monoxide 
resulting from the oxidation of the 
electrodes exerts a bad influence, as it 
prevents the steel from giving off the 
carbon monoxide dissolved in it. A 
more uniform heating of the steel can 
be obtained by passing electric currents 
of great intensity through the steel, 
and using the heat evolved by the re- 
sistance of the steel for the smelting. 
But as the resistance of metals, even 
when molten, is comparatively low, the 
currents used must be so great that 
copper cables get a section at least as 
great as that of the steel in the furnace. 

Mr. de Leval, the well-known Swedish 
inventor, has tried to diminish this in- 
convenience by using molten slag in- 


* Read at the New York meeting of the American Institute of Mining Enyineers. 
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stead of steel as resistance in his fur- 
nace; but the results cannot have been 
satisfactory, as the patent has been 
allowed to expire. 

The greatest difficulty in electric fur- 
naces of this kind comes from the elec- 
trodes, for the reason that carbon elec- 
trodes have high resistance, cause great 
losses of tension and power, and are 
soon consumed at the contact with 
molten steel. Water-cooled iron elec- 
trodes could possibly be used, but then 
the magnetic properties of the iron 
create new difficulties. In order to get 
sufficient intensity of current, alter- 
nating currents must be used, and then 
the magnetism causes the concentration 
of the current at the surface of the 
electrodes (skin effect), and the result 
is great current density in the elec- 
trodes with great losses of power, and 
by the influence of self-induction a 
diminished capacity of the electric 
generator to convert mechanical energy 
into electrical energy. 

In order to eliminate these diffi- 
culties I proposed to Mr. Benedicks, 
General Manager of the Gysinge works, 
in May, 1899, to build an electric fur- 
nace at Gysinge, without electrodes. 
My project was accepted, and I went to 
Gysinge to carry it out. 

The illustration, Fig. 1, shows the 
principle of the furnace. An annular 
groove A A forms the furnace room, 
the sides and bottoms of which 
consist of refractory bricks. The covers 
B B close the furnace. In the centre 
of the circle formed by the furnace 
room is a quadrangular core or cone C, 
formed of thin insulated copper wire, 
which continues outside the furnace, 
and forms with the furnace room the 
two links of a chain. The coil D D is 
connected with the poles of an alter- 
nating current generator. 

When passing through the coil, the 
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current excites a varying magnetic flux 
in the core or cone, and the intensity of 
current in the steel is then almost the 
same as the primary current multiplied 
by the turns of wire in the primary 
coil. The tension of the current is 
naturally reduced in almost the same 
ratio as the intensity is increased. In 
this way it is possible to use an alter- 
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nating current generator of high ten- 
sion, and yet—without using trans- 
formers with copper cables of large 
sections and powers, and costly elec- 
trodes—obtain a current of low voltage 
and great intensity in the furnace. 

In February, 1900, the first furnace 
at Gysinge was ready for use, and by 
March 18th the first steel ingot was 
cast, which, from the beginning, was of 
an excellent quality. The problem was 
then solved technically, but not econo- 
mically, for, with an electric generator 
78 k.w., only 270 k.g. of steel were 
produced in twenty-four hours. The 
next furnace built was ready in Novem- 
ber, 1900, and produced with 58 k.w. 
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from 600 to 700 k.g. of steel ingots in 
twenty-four hours. The charges were 
composed of 100 kg., and the time 
between the teemings from three to 
four hours. The output was not fully 
satisfactory, because the cooling surface 
of the walls was too great compared 
with the contents of the furnace, and 
the cost of repairs was also rather high. 

On August 11th, 1901, the sulphite 
pulp mill of Gysinge was completely 


_| destroyed by fire, and it was then re 


solved not to rebuild it, but to use for 
steel smelting the water-power formerly 
absorbed by the pulp mill. 

The new plant was ready to start in 
May, 1902, and has since that time 
worked satisfactorily. It consists of a 
furnace containing 1,800 k.g. of steel, 
from which from 1,000 to 1,100 k.g. are 
taken out by each teeming, and the 
rest left to keep the current passing. 
The furnace produces with 165 k.w., or 
225 e.h.p., 4,100 k.g. of steel ingots in 
twenty-four hours when charged with 
cold materials. The electric generator 
gives alternating single phase current 
of 3,000 volts, which is directly trans- 
formed, by means of the primary coil 
and iron core of the furnace, into a 
current of about 30,000 amperes in the 
steel that forms the secondary circuit. 

The smelting process as carried on at 
Gysinge produces only first-class steel, 
from the excellent Dannemora pig-iron 
and weld-iron, as follows :— 

After teeming, about 800 kg. of 
metal is left in the furnace to keep the 
current passing, and to this is added 
the proper quantities of pig-iron, bar 
ends and steel scrap as experience has 
proved will give the percentage of car- — 
bon desired in the resultant steel. In 
teeming there is always less carbon in 
the steel than that contained in the 
materials charged, for the reason that 
the pig-iron is rusty and the steel also 
takes up a little silicon by reduction of 
the silicic acid of the lining. When 
the charge is molten and overheated to 
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a suitable degree, the teeming is done 
in the same way as in the open-hearth 
furnace, by making a hole in the wall. 
The upper part of the furnace, as shown 
in Fig. 1, is on the same level as the 
working floor, and the charging is done 
simply by taking off the covers and 
putting in the materials. As the heat 
is produced in the steel itself, the slag 
is not so hot as in other steel furnaces, 
and consequently the workmen do not 
suffer much from the heat. The steel 
produced is, as mentioned above, of an 
excellent quality, uncommonly dense, 
unusually homogeneous and tough, easy 
to work cold when annealed, and less 
disposed to crack and warp in harden- 
ing than other kinds of steel. I think 
that the cause of these excellent 
qualities, apart from the good raw 
material used, must be due to the fact 
that the product contains less dissolved 
gaseous matter than other kinds of steel. 

As everyone knows, even small quan- 
tities of gases, especially hydrogen, in- 
jure the quality of steel, and the prin- 
cipal cause of the high quality obtained 
by smelting in crucibles is, in my 
opinion, that the steel is not in contact 
with the fuel gases, though it may ab- 
sorb a little through the porous walls 
of the crucible. In the electric fur- 
nace described above, the steel has no 
opportunity to take up such gases or 
other impurities, and the quality is 
even better than that of the crucible 
steel with the same analysis. 

To make special steels with nickel, 
tungsten, or chromium offers no diffi- 
culties, and the alloys themselves are 
quite homogeneous. The cost of pro- 
duction depends principally on the effi- 
ciency of the furnace and the price of 
the power. In the furnace now in use 
at Gysinge the losses have been proved 
experimentally to be 87°5 k.w., so that 
the effective power absorbed by the 
steel is 165—875 = 77°5 k.w.; and as 


those produce 4,100 k.g. of steel in 
twenty-four hours, one effective kilowatt 
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produces about 53 k.g. of steel ingots 
in the same time. Every additional 
kilowatt in the furnace, when the size 
is not altered, increases the output by 
53 k.g., and it is calculated within a 
few months, when a stronger water- 
wheel is obtained, to produce about 
6,000 k.g. of steel ingots with 200 
kilowatts. 

As the absolute cost of labour and 
repair will be the same, those costs for 
one ton of steel ingots will be about 
two-thirds of the present cost, and the 
price of power per ton also will be 
sensibly diminished. At Gysinge the 
cost of repair (renewing the lining of 
the furnace when it is worn out) was 
60 dols. 

From experience with this furnace it 
is calculated that a furnace of 736 k.w., 
of 1,000 e.h.p., will produce 30,000 k.g. 
of steel ingots in twenty-four hours, 
when charged with cold materials. 
With hot materials the output is much 
greater. For instance, if 250 k.g. of 
molten pig-iron are charged for each ton 
of steel ingots produced, the output is 
increased from 30,000 to 36,000 k.g. in 
twenty-four hours, with 1,000 e.h.p. 

In my opinion, the costs of labour 
and repairs for a furnace of this type 
will be less than those of an open- 
hearth furnace of the same size; so 
that, where power is cheap, there is a 
possibility of producing a steel com- 
peting with the expensive crucible steel 
at a smelting cost not exceeding that 
made in the open-hearth furnace. 





STEELS CONTAINING 
NICKEL. 
(Continued from page 64.) 
CaRBURETTED NICKEL STEELS. 

In order to appreciate the influence 
which carbon has upon the allotropical 
condition of nickel steels, groups were 
compiled by the authors, in each of which 
the amount of nickel varied but slightly. 
Each group commences with a very 
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slightly carburetted nickel steel, after 
which the samples are classified in the 
order of increasing amounts of carbon. 
The order of the groups is that of steels 
having decreasing amounts of nickel, 
commencing with those steels containing 
31 per cent. of nickel, below which limit 
it has not been possible to produce the 
so-called irreversible transformation. 
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ture obtained by immersion in liquid air). 
The following table (A) serves to show 
the magnetic state at these three tempera- 
tures, it being obviously easy to deduce 
between what limits the transformation 
point upon cooling is comprised; its 
position is either above +15° C., com- 
prised between +15° and —78° C., 
between —78° and -188° C., or below 











TABLE A. 
Description — Amount of Amount of 
o s ir toe \Carbon containe. Nickel contained Magnetic Condition at— 
Groups. P = in Steel. in steel. 
Per Cent. Per Cent. ( + 15° C. revers.ble magnetic. 
( “eee ss 0'093 30°44 <— 78°C. a ra 
I ( 188° C. irreversible “s 
7 / ( + 15° C. reversiole 
2 O'155 31°04 —_ 78°C v» v 
€ — 188° C . m 
O'110 23°82 + 15.C.. iw | ” 
i ( 3 i — 78° C. irreversible a 
: / oon ort ‘> ae Cc. eversible us 
4 3 97 (- 78°C. » 
5 0°063 26°34 + 15° C. irreversible te 
, °C, very slightl 
6 oak 20°48 ( + 15° C. very slightly __,, 
1] 33 i — 78°C. isteversible ,, 
; - ee . 4 + 15°C. very slightly _,, 
o'61 2 ; Ae 
| / ‘ 5 25 ( — 78° C. reversible N 
me ac Osi 24°06 + 15° C. irreversible i 
{9 0343 24°04 ee ae Se @ 4 
(+ 15° C. non-magnetic. 
Oi boos o'4! 24°65 - ) ie : ‘ 
. 415 45 (— 78° C. irreversivle magnetic* 
IV. . (+ 15° C. non-maguetic. 
II . 0 640 24°61 ~ > pee e . 
| 4 4 (— 78° C. irreve:sibie magnetic* 
(+ 15° C. non-magnetic. 
12 0850 23°35 ~— 78°C. ® 
( —188° C. i.reversible magn tic. 
(13 o' 162 15°92 a 2a * a 
(-+ 15°C. very s.ightly _,, 
I 0730 15°92 ee fats ‘ 
4 73 59 ( 78° C. irreversible S 
- é . (+ 15° C. very slightly 
1°02 I , pi dees ’ 
\ 15 vee 444 (— 78° C. irveversible 
(+ 85 C. non-magnetic. 
eee 1°130 15°88 -— 78°C. 9 
( —188° C. irreversi le magnetic. 
| : . ( + 15°C. non-magnetic. 
GR facnns 1°360 +80 , 
7 3 14°o¢ i— 78 C. & 
(18 0°107 9°92 ..+ 15°C. irreversibie magnetic. 
Vi. ( + 15° C. non-magnetic. 
( . 1°370 10°00 — 78° C. very slightly magnetic. 
( — 188° C. irreversiole 





Position of the Transformation Points. 
— The allotropical condition of the 
samples has only been proved at three 
temperatures, namely, 1° + 15° C. 
(ordinary temperature), 2° — 78° C. 
(temperature produced by means of 
carbonic snow), 3° — 188° C. (tempera- 


—188° C. It will therefore be seen what 
the influence of carbon is upon the 
position of the transformation points. 

In group I. those steels containing from 
30 to 31 per cent. of nickel, as also a 
very small proportion of carbon—o'155 
per cent.—lower the irreversible trans- 
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formation point, even sufficient to prevent 
its being attained even if recourse be had 
to liquid air. An appreciably higher pro- 
portion of carbon—say, 0322 and 0617 
per cent.—is already necessary in groups 
II. and III., with about 29 and 26 per 
cent. of nickel, to bring this transforma- 
tion point below — 78° C. 

The various groups will be dealt with 
in detail in the next contribution. 


(Zo be continued.) 





THE COST OF PRODUCING 
PIG-IRON. 


No more accurate test can be applied to 
the effectiveness of any great industrial 
nation than the cost at which it can produce 
a ton of pig-iron. It is, therefore, a very 
interesting question which is raised in a 
report of the German Imperial Office of 
the Interior as to whether the American 
metallurgical industry can produce cheaper 
than the German. The report holds that, 
so far as iron and steel-making isconcerned, 
there is no advantage on our side since, 
judging merely from the prices of ore, 
coal, or coke, cost of transportation and 
labour, “the cost price of a ton of 
Bessemer pig-iron, Pittsburg, even to the 
United States Steel Corporation, does not 
fall below $12 to $13; and the price is 
about $15 for plants less favourably 
situated than the United States Steel 
Corporation with regard to coke, ore, and 
transportation facilities.” It is added 
that even in Alabama the cost per 
ton of pig-iron cannot, under existing 
conditions, go below $10 or $11. It is 
further argued that the cost of partially 
and totally finished steel products is higher 
in proportion as the amount of labour 
embodied in the product increases, and 
that the larger the share of the total cost 
represented by labour, the less chance the 
American metallurgical industry has of 
competing with foreign products. The 
German figures of American pig-iron costs 
are evidently based on elements of value 
at once temporary and artificial. Even 
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eight years ago, before the economies of 
production which have since been put 
in force had begun to be felt, it was 
estimated that a ton of pig-iron could be 
made at Lorain for $9.23, the maximum 
cost being figured out for Bethlehem at 
$14.03. Two years ago a British metal- 
lurgical expert visiting this country found 
that the furnace cost of producing a ton 
of American pig-iron did not exceed 
$7.50, while the cost of converting it into 
rails or bars was not more than $5 per 
ton. 

This investigator started by placing a 
value of $2.50 on the ore at the furnace 
mouth, a figure which may be regarded as 
too low when it becomes a question of 
returning dividends on the capital of the 
United States Steel Corporation, but 
which is certainly not too low when con- 
sidered solely with reference to the cost 
of extracting the ore from the ground and 
carrying it to Pittsburg—Mew York 
Fournal of Commerce. 





METAL MARKET REPORT. 
Lonpon, April 30th. 

IN.—This metal has been in small 

demand only during the month, and 

the market consequently irregular, but 

prices have not varied to any considerable 

extent. There were no markets on the 1st 

and 4th owing to the holidays. On the 

sth the closing price was £128 12s. 6d., 
and on the zgth £126 12s. 6d. 
. * * 


Copper.—The same may be said of 
this metal as of tin. The demand has 
not been good, but prices have been fairly 
steady, closing on the sth at £58 15s., 
and on the 2gth at £58 12s. 6d. 

* . * 


Spelter has been in fair demand, and 
prices have been maintained at their high 
level—on the sth £22 2s. 6d., on the 
2gth £22 8s. gd. 

. * * 

Lead.— Demand normal, and prices the 
same—on the sth £12 10s., closing at 
the same figure on the 2gth. 
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CHART OF THE FLUCTUATIONS OF THE METAL 
MARKET IN APRIL. 
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PIG-IRON.—In Cleveland iron the 
demand and prices have been the best 
since last September. The position of 
makers is good: they are well supplied with 
contracts to carry them over the spring, 
and, with prices tending upwards, are in no 
hurry to book forward. In Scotland the 
position has somewhat improved among 
makers, and prices have hardened, but the 
prospect among consumers is not so good. 
They have good orders in hand, but not 
sufficient for any length of time, and the 
export business has fallen off. 

PRICES OF PIG IRON.—Cleveland 
No. 3 closed onthe sth at 44s. 9d., and on 
the 29th at 44s. 6d. Scotch maintained 
the increased price of 52s. 3d. throughout 
the month. 

HEMATITE.—tThe position and pro- 
spects ofthis iron have somewhat improved 
all round, and prices harder. West 
Coast mixed numbers, after going up to 
555. 6d, closedon the 2gth at 54s. East 
Coast remains at 52s. 6d. 

The following are the shipments of pig- 
iron from Middlesbrough, according to 
Messrs. Wm. Jacks & Co., Middles- 
brough, May 12th, 1904: 


74m. ended— 
Desti- Last Month 
NATION. to 12th. 


-—May to 12th-> April 3oth 


1904. 1903. 1902, 19¢4. 1903. 
Scotland ... 16,1c9 15,589 19,653 12,978 163,g00 168,856 
England & 

Wales ... 8,505 2,775 6320 5,168 39,350 58,679 
Foreign...... 18,685 20,056 12,750 18,039 170.971 177,528 

Totals ... 43,299 38,420 38,723 36,185 374,221 405,093 
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PRICES OF WHOLESALE COMMODITIES, 


ApPpRoxiMaTE prices and position at latest 
date for which statistics are available, 
with prices and quantities at the corre- 
sponding dates in each of the last two 
years :— 


METALS. 1903. 
Iron — Scotch | 

pig warrant | | 

ee ee 

— Middlesbro } | 

warrants ton)............ BOE Bircceeseee ooeGO/9}.....0. 48,8 
—W.C. M/nos 

Bessemer ton).........++ P) | 59/6) 
— Stafford- 
bars, | 
Lond. ... ton) 46 10—£8 10)......£7—#£7 §)......€8—23 § 


Wales... ton ... 


— Welsh bars, 
£6—2£6 s £6—£6 § #£6—26 5 
— Stock, | 
Scotch, } } 
May 13 tons)........++.. A ee GO: 7 GB) ...cccccceeee 52,924 
Copper-Chili } 
bars, GMB | 


ton| £37 7/6--37 10|£62 7/6--62 10\454 7/6-$4 10 
— Stock, Eu- | 

rope and 

afloat... tons).........+.. ee er 15,998] ..0...c00-0 27,011 
Tin — English 

ingots ... ton £127 10-£128 £136-#136 rol £135—£136 
— Straits ton, £126—126 2/6.4135—135 2/6! £130—136 10 
— Stock, Ldn, | 

Hind. and } 

afloat...tons)............ 9,034] -+-+e0000e- 
Tin plates— 

Charcoal 

. ae DOx)...... 12/6—14/0 
Lea d—Eng- 

lish pig ton|#@12 2/6—12 5)€12 §5—12 7/6) 1117/6-12 2/6 
Spelter—Ord. 

Silesian ton 22 2/6--22 7/6;£21 s—at 7/6) 18 10--18 12/6 
Quicksilver- 

(7slb.) bottle)......... £8 2/6)........ LE 12/6) .....c000 
Antimony — 

Regulus ton)... 
Coal — Lyons 

Wallsend, 

London ton).........00«. 14/0 


2 9,240 


seesee 14/0 15/6)...... 14/6—16/o 


NEW INVENTIONS. 


List specially compiled for THe Founpry Trape Journat by Mr. GEORGE BARKER, 
Fellow of the Chartered Institute of Patent Agents, Consulting Engineer and Patent Expert, 77, 
Colmore Row, BIRMINGHAM, from whom all further information may be obtained regarding 
the Patenting of Inventions, the Registration of Designs and Trade Marks in England and abroad. 


Telephone No. 1,300. 


Teiegraphic Address—* PATENT, BIRMINGHAM.” 


APPLICATIONS MADE FOR PATENTS RECENTLY. 


Improvements in furnaces for smelting 
iron and making steel 
*Improvements in melting furnaces 
Improvements in moulds 


*An improved process of and apparatus 
for treating ferruginous ore for the 
manufacture of iron and steel there- 
from ... 


Improvements in and connected with the 
manufacture and refining of iron, 
steel, and other metals 


W. Moseley 4358 
H. J. J. Charlier 4384 
J. W. Anderson, Junr. 4493 
M. Moore & T. J. Heskett 4975 
J. B. de Alzugaray inl 5276 


Applications marked with an asterisk (*) denote complete applications. 
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GANISTER, 
CUPOLA BLOCKS, 
FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, 
Nozzles, &c., &e. Steel Moulders’ 
Composition, Silica Cement. 


J. Grayson Lowood & Go., Ltd. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams—“‘ Lowood, Deepcar.”’ 


FOR SALE.—Foundry Blowers, No. 6 
“Baker’s” Pressure Patent Blower for 
two tons per hour; No. g for 2} tons, r1oin. 
outlets; No, 4 Roots’ Blower, for six tons per 
hour, outlet 12in.; one Lloyd’s Fan, 8in. outlet. 
The above are practically as new.—Address, 
J. Licut, Wolverhampton. 
THE HELICAL 
CENTRIFUGAL PUMPS, 
WADE AND CHERRY’S PATENT. 
Sle Manufacturers JOHN CHERRY & SONS, 
Pump Works, Bererley, Yorkshire. 
Tel. Address: Cuerry, BEVERLEY. 














OUR PERSONAL ATTENTION 
AND LONG EXPERIENCE 


is at your disposal, should you entrust us 
with the development or economical pro- 
duction of your invention. 





Stamping in Brass, Steel, German Silver. 
Aluminium, Toolmaking, Repetition Work, &c. 


PHILLIPS & HINE, 


Toledo Stamping Works, 
ASTON BROOK STREET, BIRMINGHAM. 

















SALE OF CABLE TRAMWAYS PLANT. 
HE LONDON COUNTY COUNCIL 
are prepared to receive TENDERS for 
the purchase of a large quantity of first-class 
MACHINERY, CABLES, 
PULLEYS, SHAFTING, &c. 
Forms of Tenders can be cbtained from 
the Chief Officer of Tramways, London 
County Council, 303, Camberwell New Road, 
London, S.E. 





£180 or near Offer to avoid Auction 
Sale. Iron Foundry. Established 

15 years. Great chance for practical man. 

Rent only £16.—Apply, Boorers, Horsham. 





UNIVERSITY OF BIRMINGHAM. 


DEPARTMENT OF METALLURGY. 


APPLICATIONS are invited for the 

post of Assistant Lecturer and Demon- 
stratcrin Metallurgy. Stipend £150 per annum. 
The successful candidate will be required 
to commence work on the 1st September 
next, to devote his whole time to the duties 
of the office, and to work under and carry 
out the instructions of the Professor of 
Metallurgy. Applications, accompanied by 
copies of three recent testimonials, should be 
forwarded to the undersigned on or before 
Tuesday, May gist. 


Further particulars may be obtained from 


Geo. H. Mortey, Secretary. 


A PROMINENT and Leading Firm in 

Steel Forgings of every description, 
as well as large manufacturers of the best 
Swedish Steel and Iron, wish to appoint 
AGENTS in the various districts of the 
United Kingdom.—Full particulars on appli- 
cation by letter to Box 601, care of Davis AND 
ORNSTIEN, 31 and 32, King William-street, E.C. 





OLP ESTABLISHEDIRON 

FOUNDRY FOR SALE. In present 
owner’s hands about three years; doing a good 
steady trade. Situated in the East of London, 
and will be sold, together with Goodwill, Plant, 
&c., at a reasonable figure. In competent 
hands this could be made a _ remunerative 
business.—Further particulars on application to 
Box 574, care of Davis AND ORNSTEIN, Adver- 
tisement Agents, 31-32, King William-street, 
London, E.C. 


South Yorkshire, to be Let on Lease, with 
option of purchase; modern equipments; 
Converter, Cupolas, Cranes, &c. Large stock of 
Patterns made for local requirements, for which 
there is a great demand.—For further par- 
ticulars, apply, Tos. W. Warp, Albion Works, 
Sheffield. 
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BRITISH FouNDRYMEN'S ASSOCIATION 
CORRESPONDENCE : 

PRESSURE IN MOULDS 
QUERIES ex cs 
PORTRAITS OF PIONEERS—V.—GEORGE PARRY 
PRESENTATION OF A SPECIAL CARNEGIE MEDAL 
BuRNING CASTINGS 
PRACTICAL FOUNDING eos ¥ 
NOTES ON THE Puysics or Cast [RON m = 
BriTisH IMPROVEMENTS IN IRON AND STEEL MAKING 
CutTTInG SPEEDS AND FEEDS i Be oe 
Direct MeTAt AND Cupora-METAL IRON CASTINGS 
THE METALLURGY OF IRON 
CANADIAN NICKEL 
TEMPERING OF STEEL 
AMONG THE FOUNDRIES 
ScottisH TrapE NorTes 
SHEFFIELD NOTES 
MIDLAND NOTEs... 
NOTES as 
JRON AND STEEL INSTITUTE : ‘ 
EvLectric STEEL FuRNACE AT GySINGE, SWEDEN 
STEELS CONTAINING NICKEI! e 
Tue Cost or Propucine Pic-lRon 
MetaAt Market REPORT ‘a - : ea 
CHART OF THE FLUCTUATIONS OF THE METAL MARKET IN APRIL 
New INVENTIONS... 





PATENT 


Moulding - Sand 





‘' Mixing Machine. 


Does more and better work in one 
hour than can be done by trro men 
in ten hours in the ordinary way. 





ADVANTAGES. 


1. ~Requires very small driving power.— 
One H.P. for 2 tons per hour. 
It accomplishés a great amount of 
work in a ve y short time. 

3.—Durable. Kepairs are h rd’y ever 
necessary. 

4—The outlay is insignificant in pro- 
portion to the results, and is soon 
recovered by the enormous saving 

Money to be got but he can’t see it. in wages and better castings. 


lronfounders or their Managers invited to see the Machine -at Work. 


BAGSHAW & SONS, L"” Batley, Yorks, Eng. 





